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1. Introduction
This paper is aimed at sharing with RAN2 the progress of WI on New Radio Access Technology in the other RAN WGs, which are relevant to the RAN2 work area.
2. RAN WG1 progress at RAN1 NR AH 1801
	General

	List of RAN1 agreements with ASN.1 impac is agreed in R1-1803529 with the following two additions:
· The ffsValue for parameter scs-SpecificCarrierList is maxSCS
· Remove RRC signal Scrambling ID for PUCCH corresponding to L1 parameter 'ScramblingID'
Draft LS to RAN2 in R1-1803423, which is approved and final LS (including attachment in R1-1803529) in R1-1803530. 

	Initial access and mobility

	Agreements:
· The UE may assume that the ratio of PSS EPRE to SSS EPRE is either 0dB or 3dB for a given cell

Discuss further till next meeting regarding power offset between SS/PBCH block and PDCCH
· No RRC signalling is necessary

Agreements:
· For RRC parameter k0, it takes values -6, 0 and 6

Agreements:
· Agreed to the TP to section 4.1 of 38.213 below.

<Start of Text proposal for section 4.1 of 38.213>





The candidate SS/PBCH blocks in a half frame are indexed in an ascending order in time from 0 to . A UE shall determine the 2 LSB bits, for , or the 3 LSB bits, for , of a SS/PBCH block index per half frame from a one-to-one mapping with an index of the DM-RS sequence transmitted in the PBCH. For , the UE shall determine the 3 MSB bits of the SS/PBCH block index per half frame by  in the PBCH payload as defined in Subclause 7.1.1 of [4, TS 38.212]from higher layer parameter SSB-index-explicit.
<End of Text proposal for 38.213>
Conclusion:
· The indication of presence of cell-defining SS/PBCH block should be confined within a contiguous spectrum allocation of a same operator in which the SSB is detected.

Agreements:
· Signal an offset from a reference GSCN to the closest GSCN that UE should search for cell-defining SSB
· The reference GSCN is the GSCN that SSB is transmitted (or the middle in the cluster for sub 2.7 GHz)
Agreements:
· Use reserved codeword(s) to indicate that there is no cell-defining SS/PBCH around the reference GSCN () in the range [Gr - Glow, Gr + Ghigh]
· [bookmark: _Hlk507603557]Signal Glow by multiplication of the step size, X, and 4 MSBs of RMSI-PDCCH-Config corresponding to parameter ssb-subcarrierOffset set to 15 and   (for FR1)
· Signal Ghigh by multiplication of the step size, X, and 4 LSBs of RMSI-PDCCH-Config corresponding to parameter ssb-subcarrierOffset set to 15 and   (for FR1)
· FFS: The step size X is either in sync raster step or frequency and may be different for FR1 and FR2

Working assumption:
· Use the following tables to signal an offset from a reference GSCN to the closest GSCN that UE should search for cell-defining SSB
Offset table for FR1
	
	SSB-subcarrier-offset
	RMSI-PDCCH-Config
	Offset

	1
	8
	0, 1, …, 255
	1, 2, …, 256

	1
	9
	0, 1, …, 255
	257, 258, …, 512

	1
	10
	0, 1, …, 255
	513, 514, …., 768

	1
	11
	0, 1, …, 255
	-1, -2, …, -256

	1
	12
	0, 1, …, 255
	-257, -258, …, -512

	1
	13
	0, 1, …, 255
	-513, -514, …., -768



Offset table for FR2
	SSB-subcarrier-offset
	RMSI-PDCCH-Config
	Offset

	12
	0, 1, …, 255
	1, 2, …, 256

	13
	0, 1, …, 255
	-1, -2, …, -256



Working assumption: 
· Value of X = 1 and is in sync raster step

Agreements:
· The ffsValue for parameter scs-SpecificCarrierList is maxSCS

Agreements:
· For potential collision (i.e., in the same symbol) of SS/PBCH block and RMSI PDCCH with multiplexing pattern 1, add the clarification on UE’s behaviour as shown in the following text proposal (section 10, 38.213)

A UE can be configured by higher layer parameter SSB-periodicity-serving-cell a periodicity of half frames for reception of SS/PBCH blocks in a serving cell. If the UE has received SSB-transmitted-SIB1 and has not received SSB-transmitted and if REs for a PDCCH reception overlap with REs corresponding to SS/PBCH block indexes indicated by SSB-transmitted-SIB1, the UE receives the PDCCH by excluding REs corresponding to SS/PBCH block indexes indicated by SSB-transmitted-SIB1. If a UE has received SSB-transmitted and if REs for a PDCCH reception overlap with REs corresponding to SS/PBCH block indexes indicated by SSB-transmitted, the UE receives the PDCCH by excluding REs corresponding to SS/PBCH block indexes indicated by SSB-transmitted. When a UE follows the procedure in Subclause 13 to monitor Type0-PDCCH common search space, a UE may assume that no SS/PBCH block is transmitted in REs used for the reception of the Type0-PDCCH.

Agreements:
For {SSB SCS, PDCCH SCS} = {120, 60} kHz, Remove the configurations with [image: ]=2 for pattern 2 in Table 13-7.

The LS is endorsed by updating the first paragraph to:
“In RAN1#92, RAN1 has discussed the maximum TBS for PDSCH containing RMSI/OSI/Paging/RAR, and a max TB size of 3000 bits is proposed by numerous companies for PDSCH carrying RMSI/OSI/Paging and a max TB size of 3000 bits is proposed by one company for PDSCH carrying RAR.“
Final LS is in R1-1803375

Send LS to RAN4 as in R1-1803456, which is approved with the final LS in R1-1803469

Conclusion:
1. Recommend RAN2 to replace ‘FFS_value’ for broadcast OSI and paging search space with ‘SearchSpace’ (current ASN.1 name in 38.331) with following clarification:
0. the number of candidates per AL for broadcast OSI PDCCH and for paging PDCCH is fixed and the same as the ones for RMSI in 38.213 (already agreed)
0. SI monitoring window configuration, e.g., time offset, duration, and periodicity, is up to RAN2 (already agreed)
0. Paging occasion configuration, e.g., time offset, duration, periodicity, is up to RAN2 (already agreed) 
0. USS-DCI-format is not needed for broadcast OSI and paging search space

Agreements:
· Regarding the working assumption on the RACH configurations for paired spectrum, FR1 and long sequence, the working assumption is confirmed
· Configuration indices 0 to 86 in Table 6.3.3.2-2 are unchanged
· In TS38.211, in Table 6.3.3.2-2 remove entry number 117 (preamble format A1/B1 with periodicity 10 ms, and in all subframes).

	PRACH
Configuration 
Index
	Preamble format
	

	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	Number of time-domain PRACH occasions within a RACH slot

	117
	A1/B1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	7



Agreements:
For RACH configuration for FR1, short sequence and unpaired spectrum:
· More priority to Ax and Bx formats compared to Ax/Bx
· Aim for the following number of configurations for the different formats (in total we will at least have 256-71 = 185 configurations)
· A1: 20
· A2: 20
· A3: 20
· B1: 20
· B4: 20
· A1/B1: 15
· A2/B2: 15
· A3/B3: 15
· C0: 20
· C2: 20
· Regarding the number of RACH occasions within one RACH configuration period.
· FDM is used to achieve 8 RACH occasions within one RACH configuration period
· In addition, for preamble formats A1, A2 and for periodicities 80ms, 160ms at least one configuration supports 8 RACH occasions. 
· Note: This can be done by either have more subframes allocated or to have more frames allocated

Agreements:
· For unpaired spectrum FR1, short sequence, support at most one additional Starting Symbol for each format, on top of the already agreed values of 0 and 2. 
· A1: 7
· A2: 9
· A3: 7
· B1: 8
· B4: None
· A1/B1: 8
· A2/B2: 6
· A3/B3: None
· C0: 8
· C2: 8

Working assumption:
· To adopt the following TP to section 6.3.3.2 of 38.211
· Note: in total now there are 71 (long sequences)+185 (short sequences) = 256 configurations
· Note:
·  Editor to complete the indices for PRACH configuration (after the indices for the long sequences)

============ Text proposal 38.211, section 6.3.3.2 =======================
Table 6.3.3.2-3: Random access configurations for FR1 and unpaired spectrum (short sequences)
	PRACH
Configuration 
Index
	Preamble format
	

	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	Number of time  domain PRACH occasions within a RACH slot

	
	
	

	

	
	
	
	

	
	A1
	16
	1
	9
	0
	2
	6

	
	A1
	8
	1
	9
	0
	2
	6

	
	A1
	4
	1
	9
	0
	1
	6

	
	A1
	2
	1
	2,3,4,7,8,9
	0
	1
	6

	
	A1
	2
	1
	8,9
	0
	2
	6

	
	A1
	2
	1
	7,9
	0
	1
	6

	
	A1
	2
	1
	7,9
	7
	1
	3

	
	A1
	2
	1
	4,9
	7
	1
	3

	
	A1
	2
	1
	4,9
	0
	2
	6

	
	A1
	2
	1
	9
	0
	1
	6

	
	A1
	1
	0
	9
	0
	2
	6

	
	A1
	1
	0
	9
	7
	1
	3

	
	A1
	1
	0
	9
	0
	1
	6

	
	A1
	1
	0
	8,9
	0
	2
	6

	
	A1
	1
	0
	4,9
	0
	1
	6

	
	A1
	1
	0
	7,9
	7
	1
	3

	
	A1
	1
	0
	3,4,8,9
	0
	1
	6

	
	A1
	1
	0
	3,4,8,9
	0
	2
	6

	
	A1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	7
	1
	3

	
	A1
	1
	0
	1,3,5,7,9
	0
	1
	6

	
	A2
	16
	1
	9
	0
	2
	3

	
	A2
	16
	1
	4,9
	0
	2
	3

	
	A2
	8
	1
	9
	0
	2
	3

	
	A2
	8
	1
	4,9
	0
	2
	3

	
	A2
	4
	1
	9
	0
	1
	3

	
	A2
	2
	1
	8,9
	0
	2
	3

	
	A2
	2
	1
	7,9
	9
	1
	1

	
	A2
	2
	1
	4,9
	9
	1
	1

	
	A2
	2
	1
	4,9
	0
	2
	3

	
	A2
	2
	1
	9
	0
	1
	3

	
	A2
	1
	0
	9
	0
	2
	3

	
	A2
	1
	0
	9
	9
	1
	1

	
	A2
	1
	0
	9
	0
	1
	3

	
	A2
	1
	0
	8,9
	0
	2
	3

	
	A2
	1
	0
	4,9
	0
	1
	3

	
	A2
	1
	0
	7,9
	9
	1
	1

	
	A2
	1
	0
	3,4,8,9
	0
	1
	3

	
	A2
	1
	0
	3,4,8,9
	0
	2
	3

	
	A2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	9
	1
	1

	
	A2
	1
	0
	1,3,5,7,9
	0
	1
	3

	
	A3
	16
	1
	9
	0
	2
	2

	
	A3
	8
	1
	9
	0
	2
	2

	
	A3
	4
	1
	9
	0
	1
	2

	
	A3
	2
	1
	2,3,4,7,8,9
	0
	1
	2

	
	A3
	2
	1
	8,9
	0
	2
	2

	
	A3
	2
	1
	7,9
	0
	1
	2

	
	A3
	2
	1
	7,9
	7
	1
	1

	
	A3
	2
	1
	4,9
	7
	1
	1

	
	A3
	2
	1
	4,9
	0
	2
	2

	
	A3
	2
	1
	9
	0
	1
	2

	
	A3
	1
	0
	9
	0
	2
	2

	
	A3
	1
	0
	9
	7
	1
	1

	
	A3
	1
	0
	9
	0
	1
	2

	
	A3
	1
	0
	8,9
	0
	2
	2

	
	A3
	1
	0
	4,9
	0
	1
	2

	
	A3
	1
	0
	7,9
	7
	1
	1

	
	A3
	1
	0
	3,4,8,9
	0
	1
	2

	
	A3
	1
	0
	3,4,8,9
	0
	2
	2

	
	A3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	7
	1
	1

	
	A3
	1
	0
	1,3,5,7,9
	0
	1
	2

	
	B1
	16
	1
	9
	2
	2
	6

	
	B1
	8
	1
	9
	2
	2
	6

	
	B1
	4
	1
	9
	2
	1
	6

	
	B1
	2
	1
	2,3,4,7,8,9
	2
	1
	6

	
	B1
	2
	1
	8,9
	2
	2
	6

	
	B1
	2
	1
	7,9
	2
	1
	6

	
	B1
	2
	1
	7,9
	8
	1
	3

	
	B1
	2
	1
	4,9
	8
	1
	3

	
	B1
	2
	1
	4,9
	2
	2
	6

	
	B1
	2
	1
	9
	2
	1
	6

	
	B1
	1
	0
	9
	2
	2
	6

	
	B1
	1
	0
	9
	8
	1
	3

	
	B1
	1
	0
	9
	2
	1
	6

	
	B1
	1
	0
	8,9
	2
	2
	6

	
	B1
	1
	0
	4,9
	2
	1
	6

	
	B1
	1
	0
	7,9
	8
	1
	3

	
	B1
	1
	0
	3,4,8,9
	2
	1
	6

	
	B1
	1
	0
	3,4,8,9
	2
	2
	6

	
	B1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	8
	1
	3

	
	B1
	1
	0
	1,3,5,7,9
	2
	1
	6

	
	B4
	16
	1
	9
	02
	2
	1

	
	B4
	8
	1
	9
	02
	2
	1

	
	B4
	4
	1
	9
	2
	1
	1

	
	B4
	2
	1
	2,3,4,7,8,9
	02
	1
	1

	
	B4
	2
	1
	8,9
	02
	2
	1

	
	B4
	2
	1
	7,9
	2
	1
	1

	
	B4
	2
	1
	4,9
	2
	1
	1

	
	B4
	2
	1
	4,9
	02
	2
	1

	
	B4
	2
	1
	9
	2
	1
	1

	
	B4
	1
	0
	9
	02
	2
	1

	
	B4
	1
	0
	9
	2
	1
	1

	
	B4
	1
	0
	8,9
	02
	2
	1

	
	B4
	1
	0
	4,9
	2
	1
	1

	
	B4
	1
	0
	7,9
	2
	1
	1

	
	B4
	1
	0
	3,4,8,9
	2
	1
	1

	
	B4
	1
	0
	3,4,8,9
	02
	2
	1

	
	B4
	1
	0
	0,1,2,3,4,5,6,7,8,9
	2
	1
	1

	
	B4
	1
	0
	1,3,5,7,9
	2
	1
	1

	
	A1/B1
	2
	1
	8,9
	2
	2
	6

	
	A1/B1
	2
	1
	7,9
	2
	1
	6

	
	A1/B1
	2
	1
	7,9
	8
	1
	3

	
	A1/B1
	2
	1
	4,9
	8
	1
	3

	
	A1/B1
	2
	1
	4,9
	2
	2
	6

	
	A1/B1
	2
	1
	9
	2
	1
	6

	
	A1/B1
	1
	0
	9
	2
	2
	6

	
	A1/B1
	1
	0
	9
	8
	1
	3

	
	A1/B1
	1
	0
	9
	2
	1
	6

	
	A1/B1
	1
	0
	8,9
	2
	2
	6

	
	A1/B1
	1
	0
	4,9
	2
	1
	6

	
	A1/B1
	1
	0
	7,9
	8
	1
	3

	
	A1/B1
	1
	0
	3,4,8,9
	2
	2
	6

	
	A1/B1
	1
	0
	0,1,2,3,4,5,6,7,8,9
	8
	1
	3

	
	A1/B1
	1
	0
	1,3,5,7,9
	2
	1
	6

	
	A2/B2
	2
	1
	8,9
	0
	2
	3

	
	A2/B2
	2
	1
	7,9
	6
	1
	2

	
	A2/B2
	2
	1
	4,9
	6
	1
	2

	
	A2/B2
	2
	1
	4,9
	0
	2
	3

	
	A2/B2
	2
	1
	9
	0
	1
	3

	
	A2/B2
	1
	0
	9
	0
	2
	3

	
	A2/B2
	1
	0
	9
	6
	1
	2

	
	A2/B2
	1
	0
	9
	0
	1
	3

	
	A2/B2
	1
	0
	8,9
	0
	2
	3

	
	A2/B2
	1
	0
	4,9
	0
	1
	3

	
	A2/B2
	1
	0
	7,9
	6
	1
	2

	
	A2/B2
	1
	0
	3,4,8,9
	0
	1
	3

	
	A2/B2
	1
	0
	3,4,8,9
	0
	2
	3

	
	A2/B2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	6
	1
	2

	
	A2/B2
	1
	0
	1,3,5,7,9
	0
	1
	3

	
	A3/B3
	2
	1
	8,9
	0
	2
	2

	
	A3/B3
	2
	1
	7,9
	0
	1
	2

	
	A3/B3
	2
	1
	7,9
	2 
	1
	2

	
	A3/B3
	2
	1
	4,9
	2
	1
	2

	
	A3/B3
	2
	1
	4,9
	0
	2
	2

	
	A3/B3
	2
	1
	9
	0
	1
	2

	
	A3/B3
	1
	0
	9
	0
	2
	2

	
	A3/B3
	1
	0
	9
	2
	1
	2

	
	A3/B3
	1
	0
	9
	0
	1
	2

	
	A3/B3
	1
	0
	8,9
	0
	2
	2

	
	A3/B3
	1
	0
	4,9
	0
	1
	2

	
	A3/B3
	1
	0
	7,9
	2
	1
	2

	
	A3/B3
	1
	0
	3,4,8,9
	0
	2
	2

	
	A3/B3
	1
	0
	0,1,2,3,4,5,6,7,8,9
	2
	1
	2

	
	A3/B3
	1
	0
	1,3,5,7,9
	0
	1
	2

	
	C0
	16
	1
	9
	2
	2
	6

	
	C0
	8
	1
	9
	2
	2
	6

	
	C0
	4
	1
	9
	2
	1
	6

	
	C0
	2
	1
	2,3,4,7,8,9
	2
	1
	6

	
	C0
	2
	1
	8,9
	2
	2
	6

	
	C0
	2
	1
	7,9
	2
	1
	6

	
	C0
	2
	1
	7,9
	8
	1
	3

	
	C0
	2
	1
	4,9
	8
	1
	3

	
	C0
	2
	1
	4,9
	2
	2
	6

	
	C0
	2
	1
	9
	2
	1
	6

	
	C0
	1
	0
	9
	2
	2
	6

	
	C0
	1
	0
	9
	8
	1
	3

	
	C0
	1
	0
	9
	2
	1
	6

	
	C0
	1
	0
	8,9
	2
	2
	6

	
	C0
	1
	0
	4,9
	2
	1
	6

	
	C0
	1
	0
	7,9
	8
	1
	3

	
	C0
	1
	0
	3,4,8,9
	2
	1
	6

	
	C0
	1
	0
	3,4,8,9
	2
	2
	6

	
	C0
	1
	0
	0,1,2,3,4,5,6,7,8,9
	8
	1
	3

	
	C0
	1
	0
	1,3,5,7,9
	2
	1
	6

	
	C2
	16
	1
	9
	2
	2
	2

	
	C2
	8
	1
	9
	2
	2
	2

	
	C2
	4
	1
	9
	2
	1
	2

	
	C2
	2
	1
	2,3,4,7,8,9
	2
	1
	2

	
	C2
	2
	1
	8,9
	2
	2
	2

	
	C2
	2
	1
	7,9
	2
	1
	2

	
	C2
	2
	1
	7,9
	8
	1
	1

	
	C2
	2
	1
	4,9
	8
	1
	1

	
	C2
	2
	1
	4,9
	2
	2
	2

	
	C2
	2
	1
	9
	2
	1
	2

	
	C2
	1
	0
	9
	2
	2
	2

	
	C2
	1
	0
	9
	8
	1
	1

	
	C2
	1
	0
	9
	2
	1
	2

	
	C2
	1
	0
	8,9
	2
	2
	2

	
	C2
	1
	0
	4,9
	2
	1
	2

	
	C2
	1
	0
	7,9
	8
	1
	1

	
	C2
	1
	0
	3,4,8,9
	2
	1
	2

	
	C2
	1
	0
	3,4,8,9
	2
	2
	2

	
	C2
	1
	0
	0,1,2,3,4,5,6,7,8,9
	8
	1
	1

	
	C2
	1
	0
	1,3,5,7,9
	2
	1
	2

	
	
	
	
	
	
	
	

	
	C2
	8
	1
	9
	8
	2
	1

	
	C2
	4
	1
	9
	8
	1
	1


============================================================================
Conclusion:
· It is understood by RAN1 that there is no paired spectrum defined in FR2 in Rel-15. Hence, there would be no RACH configuration table for paired spectrum in FR2 in Rel-15.

Agreements:
· For RACH configuration for FR2, short sequence and unpaired spectrum:
· More priority to Ax and Bx formats compared to Ax/Bx
· Aim for the following number of configurations for the different formats 
· A1: 28
· A2: 28
· A3: 28
· B1: 28
· B4: 28
· A1/B1: 20
· A2/B2: 20
· A3/B3: 20
· C0: 28
· C2: 28
· Regarding the number of RACH occasions within one RACH configuration period.
· For preamble formats A1, A2, A3, B1, B4, C0 and C2 and all RACH configuration periodicities and all msg 1 subcarrier spacings and at least one configuration supports at least 16 RACH occasions. 
· Note: This can be done by either have more subframes allocated or to have more frames allocated

Agreements:
· For RACH configuration for FR2, short sequence and unpaired spectrum, support at most one additional Starting Symbol for each format, on top of the already agreed values of 0 and 2. The following values are as working assumption
· A1: 7
· A2: 9 
· A3: 7
· B1: 8
· B4: None
· A1/B1: 8
· A2/B2: 6
· A3/B3: none
· C0: 8
· C2: 8

Agreements:
The parameter SubcarrierSpacingRACH as shown is removed. 
· Note: this is because msg1-SubcarrierSpacing is already defined in 38.331 
SubcarrierSpacingRACH ::= 				ENUMERATED {ffsTypeAndValue}

Agreements:
· Regarding the FFS value for parameter ra-PreambleIndex: Value range: {0,1,...,63}
· Regarding the ffs value for parameter  prach-FreqOffset	
· Value range: {0,1,..., maxNrofPhysicalResourceBlocks - 2}
· Regarding the ffs value for parameter numberOfRA-PreamblesGroupA		
· For SSB-per-rach-occasion {1/8, 1/4, ½, 1, 2}: numberOfRA-PreamblesGroupA is selected from the set of values 4*N, with N=1, …, floor(16/max(1, SSB-per-rach-occasion))
· For SSB-per-rach-occasion {4, 8, 16}: numberOfRA-PreamblesGroupA is selected from the set of values N, with N=1, …, floor(64/SSB-per-rach-occasion)
· Note: This denotes the number of GroupARachPreambles per SSB in one RACH occasion.

Agreements:
· Adopt the following TP to Section 5.3.2 of 38.211:


-	 is the subcarrier spacing of the initial active uplink bandwidth part during initial access. Otherwise,  is the subcarrier spacing of the active uplink bandwidth; 



-	 is obtained from the higher-layer parameter k0 and is such that the lowest numbered subcarrier in a common resource block for subcarrier spacing configuration  coincides with the lowest numbered subcarrier in a common resource block for any subcarrier spacing configuration less than ; 


-	 is the lowest numbered resource block of the initial active uplink bandwidth part based on common resource block indexing and is derived by the higher-layer parameter initial-UL-BWP initial Uplink Bandwidth Part during initial access. Otherwise,   is the lowest numbered resource block of the active uplink bandwidth part based on common resource block indexing and is derived by the higher-layer parameter UL-BWP. 


-	 is the frequency offset of lowest PRACH transmission occasion in frequency domain with respect to PRB 0 of the initial active uplink bandwidth part given by the higher-layer parameter prach-frequency-start during initial access associated with the initial active UL BWP . Otherwise,  is the frequency offset of lowest PRACH transmission occasion in frequency domain with respect to PRB 0 of the active uplink bandwidth part given by the higher-layer parameter prach-frequency-start associated with the active uplink bandwidth part;
 
Agreements:
· To adopt the following TP to section 6.3.3.2 of 38.211


Random access preambles can only be transmitted in the frequency resources given by parameter prach-FDM. The PRACH frequency resources  are numbered in increasing order from 0 to prach-FDM -1 within the initial active uplink bandwidth part during initial access starting from the lowest frequency. Otherwise  are numbered in increasing order from 0 to prach-FDM -1 within the active uplink bandwidth part, starting from the lowest frequency.

Agreements:
· For the previous working assumption:
· If the Semi-static UL/DL configuration is in RMSI, only PRACH occasions within the UL part is transmitted
· UE assumes that RACH occasions configured in RMSI are not collided with DL transmission
· Introducing start symbol(s) larger than 2 for a limited number of entries in the Configuration table.
· For FR2, it is replaced with the following working assumption (no change of the previous working assumption regarding FR1)
· For the Semi-static UL/DL configuration in RMSI, only PRACH occasions within the UL part and X part are valid as long as it does not precede or collide with an SSB in the RACH slot
· UE is not expected to receive DL signals during any valid RACH occasion
· Note: In the UL/DL semi-static configuration, 0 UL slots and 0 UL symbols can be configured
· FFS how to handle the gap necessary in between SS/PBCH block or DL part and PRACH tx

Working assumption:
· For Random access configurations for FR2 and unpaired spectrum (short sequence)
· The ones in yellow background are not final

	PRACH Configuration Index
	Preamble format
	nSFN mod x  = y
	Slot number
	Starting symbol
	Number of PRACH slots within a 60kHz slot
	Number of time domain PRACH occasions within a RACH slot

	
	
	[image: ]
	[image: ]
	
	
	
	

	0
	A1
	1
	0
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6

	1
	A1
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	3

	2
	A1
	1
	0
	24,29,34,39
	0
	2 or 1
	6

	3
	A1
	1
	0
	24,29,34,39
	7
	1
	3

	4
	A1
	1
	0
	18,19,38,39
	0
	2 or 1
	6

	5
	A1
	1
	0
	18,19,38,39
	7
	1
	3

	6
	A1
	1
	0
	0,1,2,…,39
	0
	2 or 1
	6

	7
	A1
	1
	0
	0,1,2,…,39
	7
	1
	3

	8
	A1
	1
	0
	23,27,31,35,39
	0
	2 or 1
	6

	9
	A1
	1
	0
	23,27,31,35,39
	7
	1
	3

	10
	A1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	0
	2 or 1
	6

	11
	A1
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	3

	12
	A1
	1
	0
	1,3,5,7,…,37,39
	0
	2 or 1
	6

	13
	A1
	1
	0
	7,15,23,31,39
	0
	2 or 1
	6

	14
	A1
	1
	0
	7,15,23,31,39
	7
	1
	3

	15
	A1
	16
	0
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6

	16
	A1
	16
	1
	[3,]7,[11,]15,[19,]23,[27,]31,[35,]39
	0 or 7
	1
	6 or 3

	17
	A1
	8
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6

	18
	A1
	8
	1
	[3,]7,[11,]15,[19,]23,[27,]31,[35,]39
	0 or 7
	1
	6 or 3

	19
	A1
	4
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6

	20
	A1
	4
	1
	[3,]7,[11,]15,[19,]23,[27,]31,[35,]39
	0 or 7
	1
	6 or 3

	21
	A1
	2
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6

	22
	A1
	2
	1
	[3,]7,[11,]15,[19,]23,[27,]31,[35,]39
	0 or 7
	1
	6 or 3

	23
	A1
	1
	0
	23,31,39
	0
	1
	6

	24
	A1
	1
	0
	1,3,5,7,…,37,39
	7
	 1
	3



Working assumption:
· Minimum time gap between the end of PDSCH for Msg4 and the start of HARQ-ACK equals to the duration of N1 + L2.
· N1 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· L2=500 usec refers to the MAC layer processing time
· Note: the reason for working assumption is due to potential concern over satisfying ITU requirement (to be checked) 

Agreements:
· If a received Msg2 does not contain a response to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence after the duration of N1 + new + L2.
· N1 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· new>=0, FFS
· L2=500 usec refers to the MAC layer processing time

Agreements:
· For PDCCH ordered CFRA, the minimum timing gap between PDCCH order reception and Msg1 transmission is 
· N2+BWPSwitching+ Delay, 
· If BWP switching is not required, BWPSwitching=0; otherwise, BWPSwitching is up to RAN4
· N2 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· Delay includes at least MAC layer delay in initializing PRACH
· Value of Delay is FFS (to be decided in RAN1)

Agreements:
· In RA-RNTI equation (RA-RNTI= 1 + s_id + 14*t_id + 14*X*f_id + 14*X*Y*ul_carrier_id)), 
· Value of X and Y are 80 and 8 respectively.
· LS to RAN2 regarding the above decision – Asbjorn (Ericsson) R1-1803335, which is endorsed, and final LS is in R1-1803372	

Working assumption:
· Time period for SSB to RO association is multiple of PRACH configuration periods
· The number of multiple PRACH configuration periods in the time period is the smallest value in the set {1, 2, 4} such that the number is
≥ Actually transmitted SSBs / SSBs that can be mapped to one PRACH config period
· The time period starts from frame 0
Agreements:
· PDCCH order can be transmitted in both common and UE specific search space.
· Note: Control session will decide which common search space UE should monitor to receive PDCCH order.
Agreements:
· UE assumes that the DMRS of both the received PDCCH order and the PDCCH of the corresponding Msg2 are QCLed with the same SSB/CSI-RS.
· gNB configures 9 bits to indicate RACH occasion index.
· 6 bits are used to indicate an SSB index
· Note: This SSB index is just intended to find the RACH occasion to transmit Msg1
· 3 bits are used to indicate the relative RACH occasion index that corresponds to the indicated SSB index
· Note: UE follows the SSB  CBRA mapping rule to find the specific RACH occasion.
· The SSB/CSI-RS that is QCLed with both the DM-RS of PDCCH order and the DM-RS of the PDCCH of the corresponding Msg2 is used for pathloss estimation associated with Msg1.

Agreements:
· The number of bits for RAR is 56 for a UE. Send LS to RAN2 – R1-1803435, which is approved by updating “if need” to “if needed”, and the final LS is in R1-1803475
· Working assumption: Bit fields according to the table below.
· The LTE part is FYI
· Note: Need to check the entries in the time domain allocation table to fulfill ITU requirements.
	
	LTE
	NR
	Comment

	Reserved
	1
	3
	

	Timing advance
	11
	12
	Agreed in 38.321

	Hopping flag
	1
	1
	Need to ensure FH is mandatory for the UE, at least for msg3.

	Frequency domain RA
	10
	12
	Resource allocation type 1. Reuse LTE wording on interpretation (but with numbers adjusted accordingly)
If FH, the first 1-2 bits are used for hopping information.

	Time domain RA
	1
	4
	Point to entries in the time allocation table. Check with resource allocation session regarding the number of bits. 

	Truncated MCS
	4
	4
	Same MCS table as for “normal” transmission without 256QAM, only lowest part used.

	TPC command
	3
	3
	-6 dB to 8 dB with a 2 dB step size. Check with power control session.

	CSI request
	1
	1
	Only for contention-free RA in Rel-15. A CSI configuration to be used in case the bit is set needs to be defined/configured.

	TC-RNTI
	16
	16
	

	Total
	48
	56
	



Agreements:
· If DCI format 1-0 with RA-RNTI is used to schedule msg 2, the DCI contents as a working assumption  are according to the table below
	Field
	Bits
	Comment

	Identifier for DCI formats
	1
	Reserved

	Frequency domain resource assignment
	[image: ]
	

	Time domain resource assignment
	?
	Use default time allocation table

	VRB-to-PRB mapping
	1
	

	Modulation and coding scheme
	5
	Use MCS table without 256QAM (UE capabilities not yet known)

	New data indicator
	1
	Reserved

	Redundancy version
	2
	Reserved

	HARQ process number
	4
	Reserved

	Downlink assignment index
	2
	Reserved

	TPC command for scheduled PUCCH
	2
	Reserved

	PUCCH resource indicator
	3
	Reserved

	PDSCH-to-HARQ_feedback timing indicator
	3
	Reserved



Agreements:
· Msg 3 retransmission: use DCI format 0-0 with TC-RNTI
· working assumption according to the table below
	Field
	Bits
	Comment

	Identifier for DCI formats
	
	Indicate UL

	Frequency domain resource assignment
	
	

	Time domain resource assignment
	
	

	Frequency hopping flag
	
	

	Modulation and coding scheme
	
	Use UE-capability-independent MCS table 

	New data indicator
	
	Reserved

	RV
	
	

	HARQ proc
	
	Reserved.
HARQ process 0 is always used.

	TPC for PUSCH
	
	

	UL/SUL
	
	Reserved (retransmission on same carrier as initial transmission)



Agreements:
· Msg4 using DCI format 1-0 with TC-RNTI
· working assumption according to the table below
	Field
	Bits 
	Comment

	Identifier for DCI formats
	1
	Indicate DL

	Frequency domain resource assignment
	[image: ]
	

	Time domain resource assignment
	?
	

	VRB-to-PRB mapping
	1
	

	Modulation and coding scheme
	5
	Use UE-capability-independent MCS table 
Assume LBRM in the UE? Check!

	New data indicator
	1
	

	Redundancy version
	2
	

	HARQ process number
	4
	

	Downlink assignment index
	2
	Reserved from functionality point-of-view
(ongoing discussion in PUCCH session whether to use these bits for other purposes or not)

	TPC command for scheduled PUCCH
	2
	

	PUCCH resource indicator
	3
	

	PDSCH-to-HARQ_feedback timing indicator
	3
	Used but potentially different interpretation



Agreements:
· To adopt the following for section 7.4 of 38.213
A UE determines a transmission power for a physical random access channel (PRACH) for carrier [image: ] corresponding to the current determined SS block of serving cell [image: ] in transmission period [image: ] as 
· [image: ] [dBm],










where  is the configured UE transmission power defined in [8, TS 38.101] for carrier  of  serving cell  within transmission period ,   is the preamble transmission target reception power PREAMBLE_RECEIVED_TARGET_POWER provided by higher layer [11, TS 38.321] parameter preambleReceivedTargetPower for carrier  of  serving cell , and  is a pathloss calculated by the UE for carrier  corresponding to the current determined SS block of serving cell  in dB calculated as referenceSignalPower – higher layer filtered RSRP of the current determined SS block, where RSRP is defined in [7, TS 38.215], the higher layer filter configuration is defined in [12, TS 38.331], and referenceSignalPower is SS-PBCHBlockPower, where SS-PBCHBlockPower is provided by SystemInformationBlockType1. 

If the UE transmits PRACH to convey link reconfiguration request, as described in Subclause 6,  is provided by higher layer parameter preambleReceivedTargetPower -BFR.  

Agreements:
· To adopt the following TP for section 8, 38.213:
From the physical layer perspective, the L1 random access procedure encompasses some or all of the transmission of random access preamble (Msg1) in a PRACH, random access response (RAR) with a PDCCH/PDSCH (Msg2), Msg3 PUSCH, and PDSCH for contention resolution.

Agreements:
· Adopt the additional periodicity of 4ms for CSI-RS for L3 mobility

Agreements:
· Agree on the following text proposal for 38.215
· Note: this (E-UTRA RS-SINR) needs a NEW RRC parameter for a NR UE. It is understood that this parameter is intended for SA case

>>>>>>>>>>>> Start text proposal >>>>>>>>>>>>
[bookmark: _Toc492373185][bookmark: _Toc500871203]2	References
<omitted>
[13]	3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and modulation”
<omitted>
5.1.X E-UTRA RS-SINR
	Definition
	E-UTRA reference signal-signal to noise and interference ratio (E-UTRA RS-SINR), is defined as the linear average over the power contribution (in [W]) of the resource elements carrying cell-specific reference signals divided by the linear average of the noise and interference power contribution (in [W]) over the resource elements carrying cell-specific reference signals within the same frequency bandwidth. 
For E-UTRA RS-SINR determination, the E-UTRA cell-specific reference signals R0 according TS 36.211 [13] shall be used. 
The reference point for the E-UTRA RS-SINR shall be the antenna connector of the UE.
If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding E-UTRA RS-SINR of any of the individual diversity branches. 
If higher-layer signalling indicates certain subframes for performing E-UTRA RS-SINR measurements, then E-UTRA RS-SINR is measured in the indicated subframes.

	Applicable for
	RRC_CONNECTED inter-RAT



>>>>>>>>>>>> End text proposal >>>>>>>>>>>>

Agreements:
· resourceElementMappingPattern of CSI-RS-Resource-Mobility IE is identical to resourceMapping of the NZP-CSI-RS-Resource IE.
· Note: it was already agreed earlier that the value range for resourceElementMappingPattern corresponds to single port only


Agreements:
	
	Value Range

	ssb-Index
	0, .., 63

	maxNrofCSI-RS-CellsRRM
	96 in case associated-SSB is configured
64 in case associated-SSB is not configured

	MaxNrofPCIsPerSMTC
	64



Agreements:
· For reception of cell defining SSB from the target PCell, frequency offset is not required. NR only supports cell defining SSBs of PCell that are always on the synchronization signal raster.
· For reception of SSB for the target SCell, frequency offset signaling will be required for SSB not on the synchronization signal raster.
· FFS the case of PScell
· Agree to update the value range for starting PRB index of CSI-RS configuration for L3 mobility as follows:

	Measurement-BW
	Allowed measurement BW for CSI-RS
	BW size: {24, 48, 96, 192, 264} PRBs in CSI-RS numerology
Starting PRB index: {0, 1, …, [251][2169](=274*8-24+1)]} PRBs with respect to PRB0 in CSI-RS numerology
	A common set of values are assigned across all the resources configured per cell



Draft LS in R1- 1803354 to respond to LS from RAN2 in R1-1801323, which is endorsed by updating question 3 with the addition of a bullet “FFS the case of PScell”, with the final LS is in R1-1803379

Conclusion:
· It is RAN1 understanding that the selection of resources within the RSSI measurement window to obtain the RSSI measurement is up to UE implementation. UE is expected to meet the RAN4 RSSI requirements.

Agreements:
· For FDD/TDD, adopt RAN4 recommendation for default SS-RSSI measurement definition.

Agreements:
· The RRC classification table for RRM, as shown below:
	RRM
	RRM-MeasurementConfig
SMTC-Config
SMTC-Config-Idle
SSB-MeasurementTimingConfiguration
csi-rs-ResourceConfig-Mobility
ReferenceSignalConfig
SS-RSSI-MeasurementConfig
SS-RSSI-MeasurementSlotConfig
SS-RSSI-MeasurementSymbolConfig
	FFS


is replaced by

	RRC Parameter Name in 38.331 v1.01.1
	RAN1 Parameter Name
	Classification
	Note

	MeasObjectNR
	-
	Per UE
	

	
	SS-RSSI-MeasurementConfig
	Per UE (CONNECTED)

Per Cell (IDLE)
	For IDLE mode UEs, this configuration is delivered through OSI.
For CONNECTED mod UEs, this configured is delivered through RRC.

	
	SS-RSSI-MeasurementSlotConfig
	-
	Sub IE of SS-RSSI-MeasurementConfig

	
	SS-RSSI-MeasurementSymbolConfig
	-
	Sub IE of SS-RSSI-MeasurementConfig


Note: In RAN1 understanding, a UE can be configured with multiple MO.
Conclusion:
· The following RRC signalling is missing from the 38.331, even though RAN1 agreements require such signalling.
· subcarrierSpacingSSB (for inter-frequency cell re-selection), useServingCellTimingForSync, and smtc1 of  SSB-ConfigMobility IE  should be also available in SI for IDLE mode UEs. Currently SSB-ConfigMobility IE is contained within the MeasObjectNR IE.
· SS-RSSI-MeasurementConfig parameter is currently missing from the RRC specification 38.331 and should be available in both SI for IDLE mode UEs and dedicated RRC for CONNECTED mode UEs.

Agreements:
· maxSCSs				INTEGER ::= ffsValue = 5

Conclusions:
· No RRC configuration involvement in determining whether or not QCL of RLM-RSs in two or more different BWPs of the Pcell/PScell is assumed by the UE
· Discuss further offline whehther QCL is always assumed or no-QCL is always assumed – (to be further discussed till next meeting)

Agreements:
· Agree the following TP:
========== Start of Text proposal for TS38.213 section 5 =========
A UE can be configured for each SpCell [11, TS 38.321] with a set of resource indexes for radio link monitoring by higher layer parameter RLM-RS-List. The UE is provided by higher layer parameter RLM-RS an association between a resource index, from the set of resource indexes, with either a CSI-RS resource configuration or a SS/PBCH block. For a CSI-RS resource configuration, the UE is provided a corresponding index by higher layer parameter RLM-CSIRS. The higher layer parameters CSI-IM-RE-pattern, CSI-IM-Resource, CSI-IM-ResourceId, CSI-IM-timeConfig, CSI-IM-FreqBand, CSI-IM-ResourceMapping, CDM-pattern, Pc, and Pc_SS in the CSI-RS configuration are not applicable. A two port CSI-RS configuration is not applicable for RLM. In CSI-RS resource configuration, only ‘No CDM’ is allowed for higher layer parameter CDM-Type, only ‘1’ and ‘3’ are allowed for higher layer parameter density, and only ‘1 port’ is allowed for higher layer parameter nrofPorts.  For a SS/PBCH block, the UE is provided a corresponding index by higher layer parameter RLM-SSB. 
========== End of Text proposal  =========

Agreements:
• If there is an overlap between two adjacent slots due to TA command, the latter slot is reduced compared with the former slot.
Working assumption:
· For the timing advance in MAC-CE in the case with multiple configured UL BWPs in the TAG, the granularity depends on the maximum SCS of all the activated UL BWPs including SUL within the TAG.
· When the TA is adjusted based on the timing advance in MAC-CE in higher SCS, the TA in lower SCS may be rounded in order to align with lower SCS TA granularity 
· This may result in different timing across UL carriers within the same TAG
· This revises the past agreement of SUL of the granularity of the smaller subcarrier spacing between UL and SUL.



	MIMO

	LS on MAC CEs for BM and CS is endorsed in R1-1803347.

Agreement:
In Rel-15, additionally support BFR on SCell
· Number of SCells BFR needs to be supported on is 1
· UE is not mandated to support BFR on SCell 
· Note: There is no additional RAN1 specification impact for BFR on SCell. 

LS reply on beam failure recovery is endorsed in R1-1803348.

Agreement
For NR Rel-15, DMRS port ordering is performed as follows for one-CW transmission (DL)
· Simple ordering with increasing index (port number)

Agreement
For VRB-to-PRB interleaving:
· Layer-common VRB-to-PRB interleaving

Agreement
· If ulTxConfig is not configured, the default transmission is 1 PUSCH port based
· The PUSCH is triggered by DCI format 0_0
· Note: there is no TPMI, no SRI indication in format 0_0
· Note: this does not imply new uplink transmission scheme shall be defined

Agreement
· gNB should configure at least 1 SRS resource when ULTXconfig is codebook based UL transmission. No restriction on gNB’s configuration of SRS for UL scheduling by DCI format 0_0.
· If and when the SRS is triggered is up to gNB implementation

Agreement:
For codebook based UL transmission, the SRI in slot n is associated with the most recent transmission of the SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.

Agreement 
· UE is not expected to be configured with ULCodebookSubset of ‘partialAndNonCoherent’ when two antenna ports are configured.

Agreement:
· Clarify 38.212 to show that ‘precoding information and number of layers’ field size is 0 bits for DCI format 0_1 if UE is configured to transmit on only one antenna port with codebook based operation

Agreement: 
Agree to the following text proposal:
TP to Section 6.1.1.2 of 38.214:
	The UE shall use one or multiple SRS resources for SRS transmission, where the number of SRS resources which can be configured to the UE for simultaneously transmission in the same RBs is being part of UE capability signalling. Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured with higher layer parameter srsSetUse set to ‘nonCodebook’. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4.
[bookmark: _Hlk498597149]For non-codebook based transmission, the UE can measure NZP CSI-RS resource to calculate the precoder used for the transmission of precoded SRS. 
-	If aperiodic SRS resource set is configured, the [CSI-RS information in the same slot TBD] for UL channel measurement is indicated via DCI, where the association among aperiodic SRS triggering state, triggered SRS resource(s) SRS-ResourceConfigId, CSI-RS resource ID NZP-CSI-RS-ResourceConfigID are higher layer configured by AperiodicSRS-ResourceTrigger. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource, where the SRS transmission happens [TBD] symbols after the SRS transmission request. A UE may receive the SRI which shall be associated with the most recent SRS transmission. 
-	If periodic or semi-persistent SRS resource set is configured, the NZP-CSI-RS-ResourceConfigID for measurement is indicated via higher layer parameter SRS-AssocCSIRS per set.



Agreement
Add the following text for TS38.214 section 6.1.1.2
The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DMRS ports(s) in the DCI format 0_1 increasing order.

Agreement:
A UE should not be expected to be configured with both SRS-SpatialRelationInfo for SRS resource and SRS-AssocCSIRS for SRS resource set for non-codebook based transmission.

Agreement:
For non-codebook based transmission, a UE can be configured with only one NZP CSI-RS resource for the SRS resource set.

Agreement:
The minimum SRS resource for non-codebook based transmission is one for DCI format 0_1.

Conclusion:
No explicit specification support of frequency selective precoding for non-codebook based transmission in Rel-15.

Agreement:
For non-codebook based uplink transmission, support the same time domain behavior at SRS resource set level as that of the codebook based uplink transmission case

Agreement:
If the higher layer parameter prb-BundlingType is set to 'dynamic', and the UE is scheduled a PDSCH with DCI format 1_0 scrambled with C-RNTI and CS-RNTI:
· PRG value is fixed as 2;

Agreement:
The following text proposal for TS38.214 section 5.1.2.3 is agreed.

----Text Proposal for TS 38.214------------------------------------------------------------------
5.1.2.3	Physical resource block (PRB) bundling 
A UE may assume that precoding granularity is multiple resource blocks in the frequency domain. 



Precoding Resource Block Group (PRGs) of size partition the carrier bandwidth part i with  consecutive PRBs.and each PRG consists of one or multiple consecutive PRBs,  can be one of the values among {2, 4, scheduled bandwidth wideband}. Actual number of consecutive PRBs in each PRG could be one or more.


[bookmark: _Hlk505853391]The PRG  for each carrier bandwidth part is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingType prb-BundlingEnabled and pdsch-BundleSize. When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, the UE shall assume that  is equal to 2 PRBs.

If a UE is configured with PRG of is determined as " wideband scheduled bandwidth", the UE is not expected to be scheduled with non-contiguous resource allocation and the UE may assume that the same precoding is applied to the allocated resource.






When the bundling size is configured as  is determined as one of the values among {2, 4}, the first PRG size is given by  and the last PRG size given by  if  , and the last PRG size is if .
The UE may assume the same precoding is applied for any downlink contiguous allocation of PRBs in a PRG partitioned above.



If the higher layer parameter prb-BundlingType prbBundling is set to ' dynamic ON', the higher-layer parameter bundleSizeSet1pdsch-BundleSize and bundleSizeSet2 configures two sets of  values, the first set includes one or two  values among {2, 4, scheduled bandwidth wideband}, and the second set includes one value. The UE is not expected to be configured with (2, 4) in the first set.
If the PRB bundling size indicator signalled in DCI format 1_1 as defined in Subclause 7.3.1.2.2 of [2, TS 38.212]

-	is set to '0', the UE shall use the value from the second set of PRG values when receiving PDSCH scheduled by the same DCI. 


-	 is set to '1' and one value is configured for the first set of values, the UE shall use this value when receiving PDSCH scheduled by the same DCI



-	 is set to '1' and two values are configured for the first set of values as ‘n2-wideband’(corresponding to two  values 2 and wideband) or ‘n4-wideband’ (corresponding to two  values 4 and wideband)(2, scheduled BW) or (4, scheduled BW ), the UE shall use the  value when receiving PDSCH scheduled by the same DCI as follows:



-	If the scheduled PRBs are contiguous and the size of the scheduled PRBs is larger than ,  is the same as the scheduled bandwidth, otherwise,  is set to the remaining configured value of 2 or 4, respectively.

If the higher layer parameter prb-BundlingType prbBundling is set to 'static OFF', the value is configured with the single value indicated by the higher-layer parameter bundleSize pdschBudnleSize. 

When a UE is configured with RBG = 2 according to Section 5.1.2.2.1, or when a UE is configured with resource block bundle size of 2 for VRB to PRB mapping provided by the higher layer parameter VRB-to-PRB-interleaver, the UE is not expected to be configured with = 4.

Agreement:
The following text proposal for TS38.214 section 5.1.2.3 is agreed.
----Text Proposal for TS 38.214------------------------------------------------------------------
5.1.2.3	Physical resource block (PRB) bundling 
< Unchanged parts are omitted >





When the bundling size is configured as one of the values among {2, 4}, the first PRG size is given by  and the last PRG size given by  if  , and the last PRG size is if .
The UE may assume the same precoding is applied for any downlink contiguous allocation of PRBs in a PRG partitioned above.
For PDSCH carrying RMSI scheduled by PDCCH with CRC scrambled by SI-RNTI, PRG is partitioned from the lowest numbered resource block of the CORESET signalled in PBCH.
< Unchanged parts are omitted >

Agreement
Agree to the following text proposal for TS38.211 section 7.3.1.6
7.3.1.6	Mapping from virtual to physical resource blocks
< Unchanged parts are omitted >



The UE may assume that the same precoding in the frequency domain is used across within a PRB bundle, of common resource blocks numbered  where  and the bundle size  is determined by clause 5.1.2.3 in [TS38.214, 6]. The UE shall not make any assumption that the same precoding is used for different bundles of common resource blocks.
< Unchanged parts are omitted >
Conclusion:
· RAN1 to discuss at least the following combinations of DL physical channels and reference signals for the simultaneous reception assuming FR2 operation:
	Channels/RS in same OFDM symbol
	Same CC / BWP
	Different CCs

	SSB + PDSCH
	
	

	CSI-RS + PDSCH (including DM-RS/PT-RS)
· A-CSI-RS (below and above threshold), P CSI-RS, SP CSI-RS
· BM CSI-RS, CSI-RS for CSI, CSI-RS for tracking
· CSI-RS Repetition ‘ON’, ‘OFF’
· CSI-IM
	
	

	PDCCH / CORESET+ PDSCH
· Default CORESET (CORESET with lowest ID which is used for obtaining default QCL assumption)
· Non default CORESET
	
	

	CSI-RS + PDCCH / CORESET

	Rx spatial QCL should be ensured by the NW configuration*
	

	PDCCH / CORESET + PDCCH / CORESET
	[N/A]
	

	CSI-RS + SSB 
	Rx spatial QCL should be ensured by the NW configuration*
	

	CSI-RS + CSI-RS
	
	

	PDSCH + PDSCH with different RNTIs
	TBD
	

	SSB + SSB
	N/A
	

	PDSCH + PDSCH (C-RNTI + C-RNTI)
	N/A
	



*Note: Already agreed in the previous meetings

· RAN1 to discuss at least the following combinations of UL physical channels and reference signals combinations for the simultaneous transmission assuming FR2 operation:
	Channels/RS in same OFDM symbol
	Same CC
	Different CCs

	PUCCH + PUCCH
	N/A
	

	PUSCH + PUSCH
	N/A
	

	SRS + SRS
	
	



· RAN1 to consider at least the following solutions:
· Skipping transmission of reference signal / physical channel, e.g. QCL assumptions are not the same
· Overriding QCL assumptions
· Prioritization of the processing of one physical channel /signal over another 
· NW configuration should ensure the same QCL assumption for the physical channel /signal
· Other solutions are not precluded

Agreement (New RRC parameter)
Agree on the value ranges and include the following table as part of the RRC parameter update.
	RRC parameter
	Value range
	Description

	ZP-CSI-RS-ResourceConfigType
	periodic, semi-persistent or aperiodic
	Time domain behavior of ZP-CSI-RS resource configuration

	SP-ZP-CSI-RS-ResourceList
	Up to 16 ZP CSI-RS resource set IDs per BWP
	Contains list of SP ZP-CSI-RS resource set IDs
Each resource set can have up to 16 ZP CSI-RS resources  


· The maximum number of ZP CSI-RS resources per CC is 32
· The maximum number of ZP CSI-RS resources per BWP is 16
· The maximum number of ZP CSI-RS resources per ZP CSI-RS resource set is 16

Agreement:
· NZP CSI-RS based IMR is only supported when single CMR per set is configured

Agreement
Following text proposal for TS38.214 section 5.2.2.4 is agreed:
The following parameters for which the UE shall assume zero transmission power are configured via higher layer parameter CSI-IM-ResourceConfig for each CSI-IM resource configuration:

Agreement
For configuration details on trigger state for aperiodic CSI:
· Specification should capture that None equals to 1 always

Agreement
If interference measurement is performed only on CSI-IM, each CSI-RS resource for channel measurement is resource-wise associated with a CSI-IM resource by the ordering of the CSI-RS resource and CSI-IM resource in the linked resource sets.
· The number of CSI-RS resources for channel measurement equals to the number of CSI-IM resources.

Agreement
For P/SP CSI reporting, NZP CSI-RS based IMR is not supported.

Conclusion:
It’s up to UE implementation on how downlink interference estimation is performed.

Agreement (RRC parameter update):
For CSI acquisition, aperiodic CSI-RS triggering offset can be 0, 1, 2, 3, 4 slots.
· If all the associated trigger states do not contain QCL Type D information, aperiodic CSI-RS triggering offset is fixed to zero.

Agreement (RRC parameter update):
The proposals and TP in R1-1803523 are endorsed with the following additional details.
· The maximum number of CSI report settings configured per BWP is 12
· The maximum number of resource settings configured per BWP is 28

Agreement:

For wideband CSI reporting on PUCCH, the number of padding bits, denoted as , is determined as follows:
· 


 ,  is the maximum payload (bits) of the WB CSI, and  is the actual payload (bits) of the WB CSI that is reported
Following text proposal for section 6.3.1.1 of TS 38.212 is agreed:
	CSI field
	Bitwidth

	Zero padding bits
	


	

, where reported rank 



, where  set of rank values  that are allowed to be reported

For 2 CSI-RS ports: 

For >2 CSI-RS ports: 



Payload  and  if PMI is reported;   otherwise


Payload   as in Table 6.3.1.1.2-1/2 of [1] if PMI i1 is reported;  otherwise


Payload  as in Table 6.3.1.1.2-1/2 of [1] if PMI i2 is reported;  otherwise


Payload  as in Table 6.3.1.1.2-3/4 of [1] if CQI is reported;  otherwise


Payload  as in Table 6.3.1.1.2-3/4 of [1] if LI is reported;  otherwise



Agreement 
· DCI Formats 0_1 is used to activate/deactivate SP-CSI reporting on PUSCH. 
· DCI Format 0_1 contains a CSI request field and can activate/deactivate any configured SP-CSI trigger state
· Note: The DCI can only be used to activate/deactivate SP-CSI reporting


Agreement (RRC parameter update):
Support {32, 64, 640} slots as periodicities for periodic CSI reporting on PUCCH and semi-persistent CSI reporting on PUCCH and PUSCH


Agreement:
· Clarify that the J>=1 multi-CSI PUCCH resources are configured separately in PUCCH-Config and are not associated with any specific CSI Report Setting, following LTE approach. Each CSI Report Setting further has a dedicated PUCCH resource configured.

Agreement (RRC parameter update):
At most J=2 multi-CSI PUCCH resource can be configured to the UE per UL BWP

Conclusion:
Periodicity of the multi-CSI PUCCH resource does not need to be defined

Agreement:
· Which of the J>=1 multi-CSI PUCCH resources are used to transmit the colliding CSI reports is determined as follows:
· Choose the multi-CSI PUCCH resource with the smallest capacity but such that the CSI payload of all colliding CSI reports is not larger than the capacity
· If no such resource is configured, choose the largest multi-CSI PUCCH resource and apply dropping rules 
Agreement:
· For P/SP-CSI-RS, periodicity and slot offset configured in the CSI resource setting is referred to its associated DL BWP
· For P/SP-CSI report, periodicity and slot offset configured in the CSI report setting is referred to the UL BWP in which P/SP-CSI report is transmitted

Conclusion:
· When triggered for aperiodic CSI reporting with an aperiodic trigger state associated with multiple CSI reports:
· Triggered CSI reports associated with non-active BWPs (in the slot of the CSI reference resource) are dropped and are not reported by the UE while the remaining CSI reports associated with active BWPs are reported

Agreement:
Agree to the following text proposal for TS 38.213 Subclause 9.2.5.2
<Start of text>
If 
· a UE has periodic/semi-persistent CSI reports to transmit in a PUCCH and the UE determines a PUCCH format 2 to transmit HARQ-ACK/SR and PUCCH-F2-simultaneous-HARQ-ACK-CSI = TRUE
· or the periodic/semi-persistent CSI reports to transmit in a PUCCH are wideband and the UE determines either a PUCCH format 3 or a PUCCH format 4 to transmit HARQ-ACK/SR, and PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F4-simultaneous-HARQ-ACK-CSI = TRUE, respectively,
· if …;
· else, ….
If a UE has [image: ] sub-band periodic/semi-persistent CSI reports to transmit in a PUCCH and the UE determines either a PUCCH format 3 or a PUCCH format 4 to transmit HARQ-ACK/SR, and PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F4-simultaneous-HARQ-ACK-CSI = TRUE, respectively
· if …;
else, ….
<End of text>

Agreement:
· When multiple PUCCH-based CSI reports collide with HARQ-ACK/SR
· The colliding CSI reports are first managed according to the CSI only collision mechanism, (potentially multiplexing CSI reports on a multi-CSI PUCCH resource and applying associated dropping rules) outputting a single PUCCH resource carrying one or more CSI reports
· In the second step, collision between the CSI PUCCH resource and HARQ-ACK/SR collision is managed and CSI dropping/omission rules for PUSCH is applied
Agreement:
· LI is reported when indicated by reportQuantity in the CSI report setting irrespective of Downlink-PTRS-Config
Agreement:

Clarify the CSI omission criterion so that lower priority information bits in   are omitted while 


 is larger than 

Agreement:
· CSI omission procedure is supported for the case of CSI only PUSCH
· Details TBD in UCI multiplexing session

Agreement:
· UE is not expected to report CSI with the payload size more than 115 bits when configured with PUCCH format 4

Agreement:
Clarify in 38.214 that CRI reporting is not supported for Type II CSI

Agreement:
Add the CRI bitwidth in Table 6.3.1.1.2-3, Table 6.3.1.1.2-4, and Table 6.3.1.1.2-5 of TS38.212

Agreement:
· For the uplink non-CA case, a UE is not expected to transmit more than one aperiodic CSI reports triggered by different DCIs on overlapping OFDM symbols.
· [bookmark: _MailEndCompose]For the uplink CA case, the number of aperiodic CSI reports triggered by different DCIs on overlapping OFDM symbols is to be decided in the UL control session

Agreement:
· A CSI Reporting Setting with ‘CRI/RI/i1’ report quantity is said to have a wideband frequency-granularity
· If CSI-ReportingBand indicates that CSI shall be reported for one subband only, this CSI Reporting Setting is said to have a wideband frequency-granularity 
The following text proposal for TS38.214 section 5.2.1.4 is agreed.
<START OF TEXT PROPOSAL>
A CSI Reporting Setting is said to have a wideband frequency-granularity if either
-	ReportQuantity is set to ‘CRI/RI/PMI/CQI’, ‘CRI/RI/i1/CQI’ or 'CRI/RI/LI/PMI/CQI', CQI-FormatIndicator indicates single CQI reporting and PMI-FormatIndicator indicates single PMI reporting, or
-	ReportQuantity is set to ‘CRI/RI/i1’ and PMI-FormatIndicator indicates single PMI reporting, or
-	ReportQuantity is set to ‘CRI/RI/CQI’ and CQI-FormatIndicator indicates single CQI reporting, or
-	ReportQuantity is set to ‘CRI/RSRP’, or
-	CSI-ReportingBand indicates that CSI shall be reported for one subband only
otherwise, the CSI Reporting Setting is said to have a subband frequency-granularity.

Agreement:
SP-CSI reports on PUSCH cannot be multiplexed on the PUSCH with uplink data transmission. 
· SP-CSI report is dropped

Agreement (RRC parameter update):
· For indicating slot offset Y relative triggering DCI for SP-CSI report on PUSCH, re-use RRC parameter reportSlotOffset that can be configured for aperiodic CSI-ReportConfig also for semi-persistent on PUSCH CSI-ReportConfig 
· Note: The first report is transmitted in slot n+Y, second report in n+Y+P, where P is the configured periodicity

Agreement
· Re-use the same mechanism for activation / deactivation of SP-CSI on PUSCH as for UL grant free transmission in NR
· Note: It’s up to UL scheduling session to decide if MAC CE confirmation is needed for SP-CSI

Agreement:
· When A-CSI reporting on CSI only PUSCH with single CSI report is triggered,
· UE is not expected to receive a scheduling DCI with symbol offset such that M-L-N < Z
· UE is not expected to receive a scheduling DCI if AP CSI-RS is used for channel measurement and with symbol offset such that M-O-N < Z’
· FFS for the condition when P/SP CSI-RS is used for channel/interference measurement
· FFS if this agreement applies to beam reporting in addition to CSI reporting
· Note:
· L=the last symbol of PDCCH triggering the A-CSI reporting 
· M=the starting symbol of the PUSCH
· N= the TA value in unit of symbols (e.g., TA=1.4 symbol)
· O= the later symbol between the last symbol of AP CSI-RS resource for CMR, the last symbol of aperiodic NZP CSI-RS for IM (if present) and the last symbol of aperiodic CSI-IM (if present)

Agreement:
· Time offset of the CSI reference resource is derived from Z’ for a given CSI latency and numerology as follows:
· 
nCQI_ref is the smallest value greater than or equal to , such that slot n- nCQI_ref corresponds to a valid downlink slot.
· This is applied for at least for aperiodic CSI reporting
· FFS criterion for P / SP reporting
· This is applied when AP/P/SP CSI-RS is used for CSI calculation.
· When P/SP CSI-RS / CSI-IM is used for channel/interference measurement, UE is not expected to measure channel/interference on the CSI-RS / CSI-IM whose last OFDM symbol is received 0 to Z’ symbols before transmission time of first OFDM symbol of AP CSI reporting.
· Note: This is not the only condition, the CSI-RS shall also be on or before the CSI reference resource, this also includes the AP CSI-RS case
· FFS if this criterion is needed for P / SP reporting
· FFS: When P/SP CSI-RS is used for channel/interference measurement in case of AP CSI reporting, UE does not expect that the latest CSIRS no later than CSI reference resource is received before triggering PDCCH.

Agreement:
· In Table I, (Z,Z’) values are baseline values which shall be supported by all UEs.
· All (Z,Z’) values in Table I are TBD.
· FFS whether (Z,Z’) values for low latency and high latency CSI in Table I are the same for a given numerology, in case of normal UE.
· Note. If those two values are the same for all numerology, then low and high latency is merged for normal UE. 
· In Table II, for a given numerology and CSI latency, whether or not to support the (Z,Z’) value in Table II is reported as a UE capability.
· For a given numerology and CSI latency, the (Z,Z’) values in Table II should be equal to or smaller than (Z,Z’) values in Table I.
· All (Z,Z’) are fixed in specification and the values are TBD
· If no agreement on the values for Table II can be achieved, advanced UE is not supported for Rel-15
Table1. CSI calculation time Z for normal UE.
	CSI latency
	Units
	15kHz SCS
	30kHz SCS
	60kHz SCS
	120kHz SCS

	Low latency
	Symbols
	(Z1,1, Z’1,1)
	(Z1,2, Z’1,2)
	(Z1,3, Z’1,3)
	(Z1,4, Z’1,4)

	High latency
	Symbols
	(Z2,1, Z’2,1)
	(Z2,2, Z’2,2)
	(Z2,3, Z’2,3)
	(Z2,4, Z’2,4)


Table2. CSI calculation time Z for advanced UE.
	CSI latency
	Units
	15kHz SCS
	30kHz SCS
	60kHz SCS
	120kHz SCS

	Low latency
	Symbols
	(Z1,1, Z’1,1)
	(Z1,2, Z’1,2)
	(Z1,3, Z’1,3)
	(Z1,4, Z’1,4)

	High latency
	Symbols
	(Z2,1, Z’2,1)
	(Z2,2, Z’2,2)
	(Z2,3, Z’2,3)
	(Z2,4, Z’2,4)



Agreement:
RAN4 specifies the mapping between reported value of L1-RSRP and the measured quantity value and includes that mapping in 38.133.
· A reference to the RAN4 specification with the above details will be added in TS38.214

Agreement 
RAN4 specifies the exact mapping for the differential RSRP values with the following input from RAN1. For differential reporting:
· 16 states are supported
· One state is used to indicate that the difference is larger than 30dB
· Step size is 2dB

Agreement (RRC parameter update)
In group based beam reporting, NR supports the following aspects:
· The reporting format of differential L1-RSRP for non-group based beam reporting is reused for group based beam reporting. 
· The RRC parameter nrofBeamsToReport can be removed (TS38.331). Corresponding RAN1 parameter name is number-of-beams-reporting.

Agreement:
If all configured TCI states do NOT contain QCL Type D i.e. QCL w.r.t. spatial Rx parameter, a UE shall obtain the other QCL assumptions from the indicated TCI state for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH

Agreement (RRC parameter update):
Maximum number of spatial relations in PUCCH-SpatialRelationInfo is 8. Update to 38.331: maxNrofSpatialRelationInfos = 8.

Agreement (RRC parameter update):
As previously agreed, maximum number of TCI states in TCI-StatesPDCCH is the same as in TCI-States, i.e., 64. Update to 38.331: maxNrofTCI-StatesPDCCH = 64.

Agreement (RRC parameter update):
As previously agreed, maximum number of TCI states is 64. Hence, the ID range is 0 .. 63. Update to 38.331: TCI-StateId = 0 .. 63.

Agreement (New RRC parameter):
Update the description of the RRC parameters TCI-RS-SetConfig and TRS-Info according to the table below
	RRC parameter
	Description
	Value range
	Comments

	TRS-Info
	Indicating whether or not the antenna ports of NZP CSI-RS resources in the CSI-RS resource set is same
	ON, OFF
	Contained in NZP-CSI-RS-ResourceSetConfig



Agreements (RRC parameter update):
Update to 38.331: maxNrofCSI-RS-ResourcesPerSet = 64.
· UE is not expected to be configured with more than 8 CSI-RS resources per set for CSI acquisition
· TS38.214 Editor to capture this restriction in the specification

Agreements (RRC parameter update):
The maximum number of configured ap-CSI-RS resources per set for beam management is 16. Introduce new constant in 38.331: maxNrofAP-CSI-RS-ResourcesPerSet = 16.

Agreement (RRC parameter update):
Update to 38.331: Size of list qcl-Info-aPeriodicReportingTrigger is 
maxNrofReportConfigIdsPerTrigger * maxNrofAP-CSI-RS-ResouresPerSet

Agreement:
UE expects a dedicated SearchSpace configuration that is one-to-one mapped to CORESET-BFR (RRC parameter CORESET-BFR remains)

Agreement (RRC parameter update):
Value range for the higher layer parameter BeamFailureInstanceMaxCount is {1,2,3,4,5,6,8,10}

Agreement (RRC parameter update):
Value range of beam failure recovery timer is {10, 20, 40, 60, 80, 100, 150, 200} in units of msec
· Additional values can be added by RAN2 (e.g. 500msec)

Agreement (RRC parameter update):
Value range of maximum number of CF BFRQ transmissions is {3, 4, 5, 6, 7, 8, 10, 20, 50}
· Additional values can be added by RAN2 (e.g. 100, 200)

Agreement (RRC parameter update):
maxNrofFailureDetectionResources is 2 per BWP

Agreement:
RRC parameter value: maxNrofCandidateBeams is 64
· Note: the total number of distinct resources for candidate beam RS and beam management RS is also constrained by 64

Agreement:
For candidate SSB/CSI-RS beam selection L1-RSRP threshold determination, RRC parameter “beamFailureCandidateBeamThreshold” is used to provide L1-RSRP threshold of SSB beam selection. 
· Corresponding L1-RSRP thresholds for a CSI-RS resource is linearly scaled based on Pc_ss corresponding to the CSI-RS resource

Agreement:
Only 1-port CSI-RS and SSB are supported for BFD RS set q0

Agreement:
The following text change for TS38.213 section 6 is agreed.





A UE can be configured, for a serving cell, with a set  of periodic CSI-RS resource configuration indexes by higher layer parameter Beam-Failure-Detection-RS-ResourceConfig and with a set  of CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter Candidate-Beam-RS-List for radio link quality measurements on the serving cell. If the UE is not provided with higher layer parameter Beam-Failure-Detection-RS-ResourceConfig, the UE determines the set  to include SS/PBCH block indexes and periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by the TCI states for respective control resource sets that the UE is configured for monitoring PDCCH. If for a control resource set that the UE is configured for monitoring PDCCH, the RS indexes of SS/PBCH blocks or periodic CSI-RS resource configurations in the RS sets indicated by the TCI state for the control resource set do not have same values as indexes for SS/PBCH blocks or periodic CSI-RS resource configurations in the set , the UE determines that the set  includes indexes of SS/PBCH blocks or periodic CSI-RS resource configurations with same values as the ones provided by higher layer parameter TCI-StatesPDCCH for the control resource set.  
Agreement: 
Specificiation to clarify that after PRACH transmission on slot n for BFR, gNB response observation starts from slot n+4
The following text proposal for TS38.213 section 6 is agreed.
< Unchanged parts are omitted >
A UE is configured with one control resource set by higher layer parameter Beam-failure-Recovery-Response-CORESET. The UE may receive from higher layers, by parameter Beam-failure-recovery-request-RACH-Resource, a configuration for a PRACH transmission as described in Subclause 8.1. After 4 slots from the slot of the PRACH transmission, With the PRACH transmited in slot n, starting from slot n+4, the UE monitors PDCCH for a DCI format with CRC scrambled by C-RNTI, within a window configured by higher layer parameter Beam-failure-recovery-request-window, and receives PDSCH according to an antenna port quasi co-location associated with periodic CSI-RS configuration or SS/PBCH block with index [image: ] in set [image: ], in the control resource set configured by higher layer parameter Beam-failure-Recovery-Response-CORESET. 
< Unchanged parts are omitted >

Agreement
The following text proposal for section 5.2.2.1.1 of TS 38.214 is agreed.
---- Start of text proposal ----
-	The PDSCH transmission scheme where the UE may assume that the gNB transmission on the PDSCH transmission would be performed with up to 8 transmission layers on antenna ports [1000-1011] as defined in Subclause 7.3.1.4 of [4, TS 38.211]. For CQI calculation UE should assume PDSCH signals on antenna ports in the set [1000-1008 + υ - 1] for υ layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000,3000 + P - 1], as given by,

,




where  is a vector of PDSCH symbols from the layer mapping defined in Subclause 7.3.1.4 of [4, TS 38.211], P ϵ [1,2,4,8,12,16,24,32] is the number of CSI-RS ports. If only one CSI-RS port is configured, is 1, otherwise  is the precoding matrix corresponding to the reported PMI applicable to . The corresponding PDSCH signals transmitted on antenna ports [3000,3000 + P - 1] would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in Subclause 4.1.
---- End of text proposal ----

Agreement
The following text proposal is agreed for TS38.214 section 5.2.2.1.1.
---- Start of text proposal ----
5.2.2.1.1	CSI reference resource definition
The CSI reference resource for a serving cell is defined as follows:
-	In the frequency domain, the CSI reference resource is defined by the group of downlink physical resource blocks corresponding to the band to which the derived CQI value relates.
-	In the time domain, for a UE configured with a single CSI resource set for the serving cell, the CSI reference resource is defined by a single downlink slot n-nCQI_ref,
-	where for periodic and semi-persistent CSI reporting nCQI_ref is the smallest value greater than or equal to [TBD], such that it corresponds to a valid downlink slot. 
-	where for aperiodic CSI reporting, if the UE is indicated by the DCI to report CSI in the same slot as the CSI request, nCQI_ref is such that the reference resource is in the same valid downlink slot as the corresponding CSI request, otherwise nCQI_ref is the smallest value greater than or equal to [TBD], such that slot n-nCQI_ref corresponds to a valid downlink slot. 
A slot in a serving cell shall be considered to be a valid downlink slot if:
-	it is configured as a downlink slot for that UE, and
-	it does not fall within a configured measurement gap for that UE. and
-	the active DL BWP in the slot is the same as the DL BWP for which the CSI reporting is performed.
-	there is at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource for which the CSI reporting is performed.
---- End of text proposal ----


Agreement: 
The following text proposals for TS38.214 section 5.2.2 is agreed.
---- Start of text proposal ----
-	A single PDSCH transport block with a combination of modulation scheme, target code rate, and transport block size corresponding to the CQI index, and occupying a group of downlink physical resource blocks termed the CSI reference resource, could be received with a transport block error probability not exceeding: 
-	0.1, if the higher layer parameter CQI-table configures Table 5.2.2.1-2, or Table 5.2.2.1-3, or
-	a higher layer configured BLER-target, if the higher layer parameter CQI-table configures Table 5.2.2.1-4.
---- End of text proposal ----


Agreement: 
The following text proposals for TS 38.214 v15.0.0 Section 6.1.4.1 is agreed.
< Unchanged parts are omitted >
 elseif transform precoding is enabled and MCS-Table-PUSCH-transform-precoding is not set to '256QAM',
-	the UE shall use IMCS and Table 6.1.4.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink uplink shared channel.
-	for MCS index 0 and 1, q=1 if UE has reported to support pi/2 BPSK modulation; and q=2 in other cases
else
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
end
Table 6.1.4.1-1: MCS index table for PUSCH with transform precoding and 64QAM
	MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate x 1024
R
	Spectral
efficiency

	0
	1q
	240/q
	0.2344

	1
	1q
	314/q
	0.3066

	2
	2
	193
	0.3770

	3
	2
	251
	0.4902

	4
	2
	308
	0.6016

	5
	2
	379
	0.7402

	6
	2
	449
	0.8770

	7
	2
	526
	1.0273

	8
	2
	602
	1.1758

	9
	2
	679
	1.3262

	10
	4 
	340
	1.3281

	11
	4
	378
	1.4766

	12
	4
	434
	1.6953

	13
	4
	490
	1.9141

	14
	4
	553
	2.1602

	15
	4
	616
	2.4063

	16
	4
	658
	2.5703

	17
	6
	466
	2.7305

	18
	6 
	517
	3.0293

	19
	6
	567
	3.3223

	20
	6
	616
	3.6094

	21
	6
	666
	3.9023

	22
	6
	719
	4.2129

	23
	6
	772
	4.5234

	24
	6
	822
	4.8164

	25
	6
	873
	5.1152

	26
	6
	910
	5.3320

	27
	6
	948
	5.5547

	28
	1
	reserved

	29
	2
	reserved

	30
	4
	reserved

	31
	6
	reserved


< Unchanged parts are omitted >

Agreement:
On the issue of whether the subcarrier spacing for SSB and DMRS can be different:
· Support the same or different subcarrier spacing for SS/PBCH block and PDSCH DMRS within a CC. For the case of 240 kHz SCS, the same subcarrier spacing is precluded. 
· Support for different subcarrier spacing for SS/PBCH block and PDSCH DMRS within a CC is a UE capability

Agreement:
From a UE’s perspective, SRS and PRACH are not transmitted simultaneously
· If SRS and PRACH have to be transmitted on overlapping OFDM symbols, SRS is not transmitted

Agreement:
The UE is not expected to receive PDSCH scheduling grant which indicates CDM group(s) with potential DMRS ports which overlap with any configured CSI-RS resource(s) for that UE
· Above applies for the case of TRS as well

Agreement:
the UE is not expected to receive CSI-RS and SIB1 message in overlapping RBs

Agreement (RRC parameter update):
maxNrofCSI-IM-Resources                          INTEGER ::= 32        -- Maximum number of CSI-IM resources per CC. See CSI-IM-ResourceMax in 38.214.

Agreement (RRC parameter update):
Revise the higher-layer parameter CSI-RS-ResourceRep defined in TS 38.331 to be an optionally configurable parameter (not mandatory parameter as in the current specification), and include this into an LS to RAN2.
· CSI-RS-ResourceRep can only be configured for CSI-RS resource sets which are associated with CSI report with  report of L1 RSRP or “no report”

Agreement:
For the CSI-RS sequence mapping, the working assumption from RAN1 NR Ad Hoc 1801 for density 1 and 3 is confirmed

Agreement:
· By default, UE does not perform rate matching on REs overlapped with at least CSI-RS for mobility
· Note: UE shall perform rate matching on REs overlapped with a CSI-RS for mobility only if ZP-CSI-RS covers the REs overlapped with the CSI-RS for mobility.

Conclusion:
UE performs the same measurement on NZP CSI-RS or CSI-IM regardless of whether they collide with ZP CSI-RS or not.

Agreement:
· 
The formula for SRS can be reused for CSI-RS: 
It’s up to the editor how to reflect the above agreement into the specification.

Agreement (RRC parameter update):
maxNrofNZP-CSI-RS-Resources-1 is 191

Agreement (RRC parameters update):
Send as part of LS to RAN2 to inform that the parameters DL-DMRS-add-pos/UL-DMRS-add-pos, DL-DMRS-config-type/UL-DMRS-config-type, DL-DMRS-max-len/UL-DMRS-max-len can be configured separately for PDSCH/PUSCH Type A and PDSCH/PUSCH Type B.


Agreement:

In Section 6.4.1.1.1 in 38.211, 14 should be replaced by  because of only 12 symbols in one slot for extended CP.


Agreement:
The following text proposal for TS38.211 section 5.2.2 is agreed.














Base sequences  are divided into groups, where  is the group number and  is the base sequence number within the group, such that each group contains one base sequence () of each length ,  and two base sequences () of each length , . The definition of the base sequence  depends on the sequence length .


Agreement
Following text proposal for TS38.211 section 6.4.1.1.3 is agreed.
For PUSCH mapping type A, the case UL-DMRS-add-pos equal to 3 is only supported when UDL-DMRS-typeA-pos is equal to 2.”

Agreement: 
Make the following change in Section 6.4.1.1.3 of 38.211 if transform precoding is enabled


 -


Agreement:
Agree to the following changes in 5.1.6.2 in Section 38.214:
“For PDSCH with allocation duration of 7 symbols with mapping type B, the UE shall assume one additional single-symbol DM-RS present in the 5th or 6th symbol when the front-loaded DM-RS symbol is in the 1st or 2nd symbol respectively of within the PDSCH allocation duration, otherwise the UE shall assume that the additional DMRS symbol is not present.”
Agree to the following changes in 7.4.1.1.2 in Section 38.211:
“if the PDSCH duration is 7 symbols, the UE is not expected to receive the first DM-RS beyond the fourth symbol, and
if one additional single-symbol DM-RS is configured, the UE should only expect the additional DM-RS to be transmitted on the 5th or 6th symbol relative to the first DM-RS symbol. when the front-loaded DM-RS symbol is in the 1st or 2nd symbol respectively of the PDSCH allocation duration, otherwise the UE should expect that the additional DM-RS is not transmitted.”



Agreement
Following text proposal is agreed.
Section 7.4.1.1.1 in 38.211:
< Unchanged parts are omitted >


 and, is given by the higher-layer parameter DL-DMRS-Scrambling-ID if provided and the PDSCH is scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI
< Unchanged parts are omitted >

Section 6.4.1.1.1 in 38.211:
< Unchanged parts are omitted >


 and , is given by the higher-layer parameter UL-DMRS-Scrambling-ID if provided and the PUSCH is not a Msg3 PUSCH according to Clause 8.3 in [TS38.213]. 
< Unchanged parts are omitted >

Section 6.4.1.1.2 in 38.211:
< Unchanged parts are omitted >


-	 if  is configured by the higher-layer parameter nPUSCH-Identity-Transform-precoding and the transmitted PUSCH is not a Msg3 PUSCH according to Clause 8.3 in [TS38.213].
< Unchanged parts are omitted >

Agreement
· Text proposal for Tables 6.4.1.1.3-3, 6.4.1.1.3-4, 7.4.1.1.2-1, and 7.4.1.1.2-2 in TS38.211:
· 
Table 6.4.1.1.3-3: PUSCH DM-RS positions  for single-symbol DM-RS.
	[bookmark: _Hlk503444976]Duration in symbols
	
DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B

	
	UL-DMRS-add-pos
	UL-DMRS-add-pos

	
	0
	1
	2
	3
	0
	1
	2
	3

	<4
	-
	-
	-
	-
	

	

	

	


	4
	

	

	

	

	

	

	

	


	5
	

	

	

	

	

	
, [4]
	
, [4]
	
, [4]

	6
	

	

	

	

	

	
, 4
	
, 4
	
, 4

	7
	

	

	

	

	

	
, 4
	
, 4
	
, 4

	8
	

	
, [7]
	
, [7]
	
, [7]
	

	
, 6
	
, 3, 6
	
, 3, 6

	9
	

	
, 7
	
, 7
	
, 7
	

	
, 6
	
, 3, 6
	
, 3, 6

	10
	

	
, 9
	
, 6, 9
	
, 6, 9
	

	
, 8
	
, 4, 8
	
, 3, 6, 9

	11
	

	
, 9
	
, 6, 9
	
, 6, 9
	

	
, 8
	
, 4, 8
	
, 3, 6, 9

	12
	

	
, 9
	
, 6, 9
	
, 5, 8, 11
	

	
, 10
	
, 5, 10
	
, 3, 6, 9

	13
	

	
, 11
	
, 7, 11
	
, 5, 8, 11
	

	
, 10
	
, 5, 10
	
, 3, 6, 9

	14
	

	
, 11
	
, 7, 11
	
, 5, 8, 11
	

	
, 10
	
, 5, 10
	
, 3, 6, 9



· 
Table 6.4.1.1.3-4: PUSCH DM-RS positions  for double-symbol DM-RS.
	[bookmark: _Hlk498007820]Duration in symbols
	
DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B

	
	UL-DMRS-add-pos
	UL-DMRS-add-pos

	
	0
	1
	2
	3
	0
	1
	2
	3

	<4
	-
	-
	
	
	-
	-
	
	

	4
	

	

	
	
	-
	-
	
	

	5
	

	

	
	
	

	
-
	
	

	6
	

	

	
	
	

	
-
	
	

	7
	

	

	
	
	

	
-
	
	

	8
	

	

	
	
	

	
, 5
	
	

	9
	

	

	
	
	

	
, 5
	
	

	10
	

	
, 8
	
	
	

	
, 7
	
	

	11
	

	
, 8
	
	
	

	
, 7
	
	

	12
	

	
, 8
	
	
	

	
, 9
	
	

	13
	

	
, 10
	
	
	

	
, 9
	
	

	14
	

	
, 10
	
	
	

	
, 9
	
	



· 
Table 7.4.1.1.2-3: PDSCH DM-RS positions  for single-symbol DM-RS.
	Duration in symbols
	
DM-RS positions 

	
	PDSCH mapping type A
	PDSCH mapping type B

	
	DL-DMRS-add-pos
	DL-DMRS-add-pos

	
	0
	1
	2
	3
	0
	1
	2
	3

	2
	-
	-
	-
	-
	

	

	
	

	3
	

	

	

	

	-
	-
	
	

	4
	

	

	

	

	

	

	
	

	5
	

	

	

	

	-
	-
	
	

	6
	

	

	

	

	-
	-
	
	

	7
	

	

	

	

	

	

	
	

	8
	

	
,[7]
	
,[7]
	
,[7]
	-
	-
	
	

	9
	

	
,7
	
,7
	
,7
	-
	-
	
	

	10
	

	
,9
	
, 6, 9
	
, 6, 9
	-
	-
	
	

	11
	

	
,9
	
, 6, 9
	
, 6, 9
	-
	-
	
	

	12
	

	
9
	
, 6, 9
	
, 5, 8, 11
	-
	-
	
	

	13
	

	
,11
	
, 7, 11
	
, 5, 8, 11
	-
	-
	
	

	14
	

	
,11
	
, 7, 11
	
, 5, 8, 11
	-
	-
	
	



· 
Table 7.4.1.1.2-4: PDSCH DM-RS positions  for double-symbol DM-RS.
	Duration in symbols
	
DM-RS positions 

	
	PDSCH mapping type A
	PDSCH mapping type B

	
	DL-DMRS-add-pos
	DL-DMRS-add-pos

	
	0
	1
	2
	0
	1
	2

	<4
	
	
	
	-
	-
	

	4
	

	

	
	-
	-
	

	5
	

	

	
	-
	-
	

	6
	

	

	
	-
	-
	

	7
	

	

	
	

	

	

	8
	

	

	
	-
	-
	

	9
	

	

	
	-
	-
	

	10
	

	
, 8
	
	-
	-
	

	11
	

	
, 8
	
	-
	-
	

	12
	

	
, 8
	
	-
	-
	

	13
	

	
, 10
	
	-
	-
	

	14
	

	
, 10
	
	-
	-
	


Note: Some DMRS pattern(s) with no additional DMRS but configured with UL/DL add_pos larger than 0 in the above table might not have sufficient performance in high mobility scenarios  (ex:  Table 6.4.1.1.3-3, 7 symbol case) 
Note: All remaining details of the above tables will be finalized in RAN1#92bis.

Agreement:
For PDSCH scheduled by PDCCH format 1_0 with CRC scrambled by C-RNTI, or PUSCH scheduled by PDCCH format 0_0 with CRC scrambled by C-RNTI, the following DMRS port is used
· For downlink, DMRS port 1000 is used
· For uplink, DMRS port 0000 is used
· With no data FDMed unless it is 2-symbol PDSCH Type B
· FFS: For the case of data FDMed for uplink, for the case of other RNTIs

Agreement:
The following text proposal is agreed.
-----------------------------------------------------Start of CR to 38.211------------------------------------------------------------
6.4.1.1.3	Mapping to physical resources
Unaffected parts omitted…

Table 6.4.1.1.3-3: PUSCH DM-RS positions  for single-symbol DM-RS.
	PUSCH duration in symbols
	
DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B

	
	UL-DMRS-add-pos
	UL-DMRS-add-pos

	
	0
	1
	2
	3
	0
	1
	2
	3

	<=4
	
[]
	
	
	
	0
	
	
	

	5, 6, 7
	

	-
	-
	-
	0
	0, 4
	-
	-

	8
	

	-
	-
	-
	0
	0, 6
	0, 3, 6
	-

	9
	

	
, 7
	-
	-
	0
	0, 6
	0, 3, 6
	-

	10
	

	
, 9
	
, 6, 9
	-
	0
	0, 8
	0, 4, 8
	0, 3, 6, 9

	11
	

	
, 9
	
, 6, 9
	-
	0
	0, 8
	0, 4, 8
	0, 3, 6, 9

	12
	

	
, 9
	
, 6, 9
	
, 5, 8, 11
	0
	0, 10
	0, 5, 10
	0, 3, 6, 9

	13
	

	
, 11
	
, 7, 11
	
, 5, 8, 11
	0
	0, 10
	0, 5, 10
	0, 3, 6, 9

	14
	

	
, 11
	
, 7, 11
	
, 5, 8, 11
	[0]
	[0, 10]
	[0, 5, 10]
	[0, 3, 6, 9]


Unaffected parts omitted…
--------------------------------------END of CR to 38.211----------------------------------------------------------------

Conclusion:
Regarding PDSCH mapping type B beyond 2/4/7 symbol, no DMRS positions other than these durations are supported

Agreement:
Regarding PUSCH mapping type B of 14 symbol length, support the agreed DMRS locations of 13 symbols.

Agreement:
Replace the “0” value of the front-load DMRS of Table 6.4.1.1.3-3 and 6.4.1.1.3-4 in 38.211 with 

Agreement:
Update the corresponding text in Section 5.1.6.2. of 38.214 as follows: 
[bookmark: _Hlk506379517][bookmark: _Hlk506379167]“When receiving PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI, RA-RNTI, P-RNTI or TC-RNTI, or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, DL-DMRS-max-len and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B, and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted the UE assuming that all the orthogonal antenna ports are associated with transmission of its PDSCH, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.”

Agreement:
The following text proposal for TS38.211, section 6.4.1.1.2 is agreed.


The reference signal sequence  shall be generated according to




where 



-	 and , and  are defined in clause 6.4.1.1.3;


-	 and  are given by Tables 6.4.1.1.3-1 and 6.4.1.1.3-2;

-	the set of antenna ports  is given by clause 6.4.1.1.2.
< Unchanged parts are omitted >


The reference signal sequence  shall be generated according to




where 



-	, , and  are defined in clause 6.4.1.1.3;


-	 and  are given by Tables 6.4.1.1.3-1 and 6.4.1.1.3-2;

-	the antenna port  is given by clause 6.4.1.1.2.
[bookmark: _Toc500952685]6.4.1.1.2	 Mapping to physical resources
The precoded PUSCH DM-RS shall be mapped to physical resources according to type 1 or type 2 as given by the higher-layer parameter UL-DMRS-config-type.


The UE shall map the sequence   to resource elements according to
-	if transform precoding is not enabled, 






	and the reference point for  is subcarrier 0 in common resource block 0.
-	if transform precoding is enabled





	and the reference point for  is subcarrier 0 of the lowest-numbered resource block of the scheduled PUSCH allocation.


where  and  are given by Tables 6.4.1.1.3-1 and 6.4.1.1.3-2 and the following conditions are fulfilled:
-	the resource elements are within the common resource blocks allocated for PUSCH transmission
[bookmark: _Toc500952686]< Unchanged parts are omitted >
6.4.1.1.3	Precoding

The reference-signal sequence  shall be precoded according to
[image: ]

where 

-	the precoding matrix  is given by clause 6.3.1.5, –

-	the set of antenna ports  is given by clause 6.3.1.5, and 

-	the set of antenna ports  is given by [TS38.214].

Agreement:
The following text proposal is agreed.
Text proposal for Section 6.2.2 of 38.214 	
6.2.2	UE DM-RS transmission procedure
< Unchanged parts are omitted >
If frequency hopping flag as defined in Subclause 7.3.1.1.2 of [5, TS 38.212] is enabled for PUSCH, the UE shall transmit either one single-symbol front-load DM-RS symbol when the higher layer parameters UL-DMRS-add-pos=0 in each hop, otherwise single-symbol front-load DM-RS symbol with one single-symbol additional DM-RS symbol in the 5th symbol with respect to the front-load DMRS symbol in each hop if within the PUSCH allocation of each hop.
< Unchanged parts are omitted >
Text proposal for Section 6.4.1.1.3 of 38.211 	
6.4.1.1.3 	Mapping to physical resources
< Unchanged parts are omitted >



The position(s) of the DM-RS symbols is given by  and the signalled duration between the first OFDM symbol of the slot and the last OFDM symbol of the scheduled PUSCH resources in the slot for PUSCH mapping type A, or the signalled duration of scheduled PUSCH resources for PUSCH mapping type B according to Tables 6.4.1.1.3-3 and 6.4.1.1.3-4 and 6.4.1.1.3-X. If the frequency hopping flag is enabled, the indexes  and  start from the beginning of each hop. For PUSCH mapping type A, the case UL-DMRS-add-pos equal to 3 is only supported when UL-DMRS-typeA-pos is equal to 2. 


The time-domain index  and the supported antenna ports  are given by Tables 6.4.1.1.3-3 through 6.4.1.1.3-5:
-	if frequency hopping flag as defined in Subclause 7.3.1.1.2 of [5, TS 38.212] is enabled for PUSCH, Table 6.4.1.1.3-X shall be used.
-	otherwise, if the higher-layer parameter UL-DMRS-max-len is equal to 1, the tables shall be used according to single-symbol DM-RS
-	otherwise, if the higher-layer parameter UL-DMRS-max-len is equal to 2, the associated DCI determines whether single-symbol or double-symbol DM-RS shall be used.
< Unchanged parts are omitted >

Table 6.4.1.1.3-X: PUSCH DM-RS positions  for frequency hopping
	PUSCH duration in each hop
	
DM-RS positions  for (first; second) hop

	
	PUSCH mapping type A
	PUSCH mapping type B

	
	UL-DMRS-add-pos
	UL-DMRS-add-pos
	UL-DMRS-add-pos

	
	
(=2)
	
(=3)
	

	
	0
	1
	0
	0
	1

	≤3
	-
	-
	-
	l0; 0
	-

	4
	l0; 0
	-
	l0; 0
	l0; 0
	-

	5, 6
	l0; 0
	-
	l0; 0
	l0; 0
	(l0, l0+4); (0, 4)

	7
	l0; 0
	(l0, l0+4); (0, 4)
	l0; 0
	l0; 0
	(l0, l0+4); (0, 4)


< Unchanged parts are omitted >

Agreement:
The UE is not expected to be configured with more PT-RS ports in UL than what the UE has reported need for.

Agreement:
The text in {38.211:6.4.1.2.1.2 Sequence generation if transform precoding is enabled} is modified as 
>>>>>>>>>>>> Start text proposal >>>>>>>>>>>>





where  is the lowest OFDM symbol number in the PUSCH allocation in slot  that contains PT-RS according to clause 6.4.1.2.2.2 and is given by the higher-layer parameter nPUSCH-Identity-Transform-precoding. 
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>

Agreement:
The following text proposal related to PT-RS in 38.211 is agreed
>>>>>>>>>>>> Start text proposal section 6.4.1.2.1.1 >>>>>>>>>>>>



If transform precoding is not enabled, the precoded phase-tracking reference signal for subcarrier  on layer  is given by


where


-	antenna ports  or  associated with PT-RS transmission are given by clause 6.2.3 of [TS38.214]

-	the precoding matrix  is given by clause 6.3.1.5.

-	 is given by clause 6.4.1.1.1.1  
	  -  at the position of the first DM-RS symbol in absence of PUSCH intra-slot frequency hopping
-   at the position of the first DM-RS symbol in hop h in presence of PUSCH intra-slot frequency hopping        

where  
>>>>>>>>>>>> End text proposal section 6.4.1.2.1.1 >>>>>>>>>>>>

Agreement:
Correct section 7.4.1.2.2 in 38.211 as follows
>>>>>>>>>>>> Start text proposal section 7.4.1.2.2  >>>>>>>>>>>>


If present, the UE shall assume the PDSCH PT-RS is scaled by a factor  to conform with the transmission power specified in clause 4.1 of [6, TS38.214] and mapped to resource elements  according to


when all the following conditions are fulfilled

-	 is within the OFDM symbols allocated for the PDSCH transmission

-	resource element  is not used for DM-RS, CSI-RS, SS/PBCH block, a detected PDCCH, or by a configured CORESET declared as 'not available for PDSCH' according to clause 5.1.4.1 of [6, TS 38.214]
>>>>>>>>>>>> End text proposal section 7.4.1.2.2 >>>>>>>>>>>>
Check offline whether NZP CSI-RS should be added or not (yellow part)

Conclusion
On the issue of Head-Tail potential issue for DFT-s-OFDM, keep existing agreement and end this discussion for Rel.15 in RAN1.

Agreement:

In Section 6.4.1.2.2.1 and 7.4.1.2.2 of TS38.211, the parameter in the resource mapping formulas of PTRS is corrected as follows:
>>>>>>>>>>>> Start text proposal >>>>>>>>>>>>

-	is the C-RNTI associated with the DCI scheduling the transmission.
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>

Agreement:
Update 38.214 as follows:
>>>>>>>>>>>> Start text proposal Section 6.2.3.1 >>>>>>>>>>>>
When transform precoding is not enabled and if a UE is configured with the higher layer parameter UL-PTRS-present set to 'ON', 
-	if the additional higher layer parameters UL-PTRS-time-density and UL-PTRS-frequency-density are configured, and the RNTI equals C-RNTI, CS-RNTI or SPS-CSI-RNTI, the UE shall assume the PT-RS antenna ports' presence and pattern are a function of the corresponding scheduled MCS and scheduled bandwidth in a corresponding bandwidth part as shown in Table 6.2.3-1 and Table 6.2.3-2, 
- if the higher-layer parameter timeDensity is not configured, the UE may assume LPT-RS = 1.
-if the higher-layer parameter frequencyDensity is not configured, the UE may assume KPT-RS = 2.
-	otherwise, the UE shall assume the PT-RS is present with LPT-RS = 1, KPT-RS = 2 and the UE may assume that PT-RS is not present when
-	the scheduled MCS is smaller than 0, or
-	the number of scheduled RBs is smaller than 1,
-  the RNTI equals TC-RNTI

Agreement:
Update 38.214 as follows:
>>>>>>>>>>>> Start text proposal Section 6.2.3.2 >>>>>>>>>>>>
[bookmark: _Hlk506384525]When transform precoding is enabled and if a UE is configured with the higher layer parameter UL-PTRS-present-transform-precoding,
-	the UE shall be configured with the higher layer parameters sampleDensity and the UE shall assume the PT-RS antenna ports' presence and PT-RS group pattern are a function of the corresponding scheduled bandwidth in a corresponding bandwidth part, as shown in Table 6.2.3-3. The UE shall assume no PT-RS is present when the number of scheduled RBs is less than or equal to NRB0 if NRB0 > 0 or if the RNTI equals TC-RNTI.
-	and the UE shall be configured PT-RS time density LPTRS ={1,2} with the higher-layer parameter timeDensity. Otherwise, the UE shall assume PT-RS is present with LPTRS = 1.
>>>>>>>>>>>> End text proposal Section 6.2.3.2 >>>>>>>>>>>>

Agreement:
Agree to the following text proposal in section 5.1.6.3 in 38.214
The feature lead updated the TP as follows:
>>>>>>>>>>>> Start text proposal >>>>>>>>>>>>
If the higher layer parameter TCI-PresentinDCI is set as “Disabled”, the scheduled number of PT-RS ports for a UE PDSCH transmission is indicated by the TCI state applied for the CORESET used for the PDCCH transmission that schedules the PDSCH, when the scheduling offset is above the threshold indicated by the UE reported Threshold-Sched-Offset. If the scheduling offset is less or equal than the threshold, the scheduled number of PT-RS ports for a UE PDSCH transmission is indicated by the TCI state applied for the CORESET with the lowest CORESET-ID in the latest slot in which one or more CORESETs are configured for the UE.
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>

Agreement:
· For non-codebook based UL transmission, the association between PTRS port(s) and DMRS port(s) are indicated explicitly in the DCI format 0_1.
· At least for 1 PTRS port case, reuse the table 7.3.1.1.2-25 and 7.3.1.1-26 defined in 38.212 (up to editor how to capture this)

Agreement:
Introduce the following correction to Sections 6.3.1.3, 6.3.1.4, 6.4.1.2.2 of TS 38.211 
>>>>>>>>>>>> Start text proposal >>>>>>>>>>>>

[bookmark: _Toc446967021]< Unchanged parts are omitted >
[bookmark: _Toc500952651]6.3.1.3	Layer mapping





For the single codeword q=0, the complex-valued modulation symbols for each of the codeword to be transmitted shall be mapped onto up to four layers according to Table 7.3.1.3-1. Complex-valued modulation symbols  for codeword =0  shall be mapped onto the layers   where  is the number of layers and  is the number of modulation symbols per layer.

[bookmark: _Toc500952652]6.3.1.4	Transform precoding

If transform precoding is not enabled, for each layer .



If transform precoding is enabled, . If the procedure in [6, TS 38.214] indicates that phase-tracking reference signals are not being used, the symbols prior to transform precoding are  and the block of complex-valued symbols   for the single layer  shall be divided into  sets, each corresponding to one OFDM symbol. 
If the procedure in [6, TS 38.214] indicates that phase-tracking reference signals are being used, the block of complex-valued symbols  shall be divided into sets, each set corresponding to one OFDM symbol, the l-th set containing  symbols and being mapped to the complex-valued symbols prior to transform precoding  in OFDM symbol l before transform precoding, with  and i’≠m. The index m of PT-RS samples in OFDM symbol l prior to transform precoding, the number of samples per PT-RS group  and the number of PT-RS groups  are defined in clause 6.4.1.2.2.2. The parameter  when the l-th OFDM symbol contains PTRS according to clause 6.4.1.2.2.2 and  otherwise.
Transform precoding shall be applied according to

	

	


resulting in a block of complex-valued symbols .
< Unchanged parts are omitted >
6.4.1.2.2.2	Mapping to physical resources if transform precoding is enabled
The UE shall transmit phase-tracking reference signals only in the resource blocks used for the PUSCH, and only if the procedure in [6, TS 38.214] indicates that phase-tracking reference signals are being used.



The sequence  shall be multiplied by  and mapped to  complex valued symbols in  where

-	 are the complex-valued symbols in OFDM symbol  before transform precoding according to Subclause 6.3.1.4
< Unchanged parts are omitted >
>>>>>>>>>>>> End text proposal >>>>>>>>>>>>

Note: The editor is respectfully asked to crosscheck whether the occurrences of variable  throughout the specification refer to the complex symbols after layer mapping or to the complex symbols before transform precoding, and in the latter case to modify them to , representing the complex-valued symbols in OFDM before transform precoding according to Subclause 6.3.1.4

Working Assumption
The following text proposal is agreed.
>>>>>>>>>>>> Start text proposal Section 5.1.6.3 of TS38.214>>>>>>>>>>>>
If a UE is configured with the higher layer parameter Downlink-PTRS-Config, set to 'ON',
-	if either or both of the additional higher layer parameters timeDensity and frequencyDensity are both configured, and the RNTI equals C-RNTI or CS-RNTI, the UE shall assume the PT-RS antenna ports' presence and pattern are a function of the corresponding scheduled MCS of the corresponding codeword and scheduled bandwidth in corresponding bandwidth part as shown in Table 5.1.6.3-1 and Table 5.1.6.3-2, 
		- if the higher-layer parameter timeDensity is not configured, the UE may assume LPT-RS = 1.
		- if the higher-layer parameter frequencyDensity is not configured, the UE may assume KPT-RS = 2.
-	otherwise, the UE shall assume the PT-RS is present with LPT-RS = 1, KPT-RS = 2 and the UE shall assume that PT-RS is not present when,
-	the scheduled MCS from Table 5.1.3.1-1 is smaller than 10, or
-	the scheduled MCS from Table 5.1.3.1-2 is smaller than 5, or 
-	the number of scheduled RBs is smaller than 3, or
-  the RNTI equals RA-RNTI, SI-RNTI or P-RNTI
>>>>>>>>>>>> End text proposal Section 5.1.6.3 >>>>>>>>>>>>

Agreement
· For codebook based UL transmission, the following table is used for UL PTRS power boosting

	UL-PTRS-power/
	Full coherent
	Partial coherent
	Non-coherent

	
	

	

	


	
	1
	2
	3
	4
	1
	2
	3
	4
	1
	2
	3
	4

	00
	0
	3
	4.77
	6
	0
	Q
	Q
	Q+3
	0
	Q
	Q
	Q

	01
	0
	3
	4.77
	6
	0
	3
	4.77
	6
	0
	3
	4.77
	6

	10
	reserved
	reserved
	reserved

	11
	reserved
	reserved
	reserved


· Q=0 for 1 PT-RS port case, Q=3 for 2 PT-RS port case.
· Note: If two PT-RS ports are configured, their EPREs are the same.         

Agreement (RRC parameter update):
SRS resource set configuration is supported per BWP. SRS is always transmitted in an active BWP within an active CC.

Agreement (New RRC parameter):
· The slot offset with respect to DCI that triggers an SRS resource set is higher layer configured in a per SRS resource set
· FFS: Details on the support for aperiodic SRS for 1T4R

Agreement (RRC parameter update):
maxNrofSRS-ResourceSets					INTEGER ::= 16		-- Maximum number of SRS resource sets.
maxNrofSRS-Resources					INTEGER ::= 64		-- Maximum number of SRS resources in an SRS resource set.
maxNrofSRS-ResourcesPerSet 				INTEGER ::= 16

Working Assumption
· NR supports the case that different ports of one 4-port SRS resource have different comb offsets for comb 2 and 4.

Agreement:
The following text proposal for section 6.3.1.6 of 38.211 is agreed


mapped in sequence starting with  to resource elements  in the virtual resource blocks assigned for transmission which meet all of the following criteria: 
-	they are in the virtual resource blocks assigned for transmission, and
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, or SRS, or DM-RS intended for other co-scheduled UEs as described in clause 6.4.1.1.3

Agreement (RRC parameter update)
· For FR2, additionally support TRS symbol position of {0, 4}, {1, 5}, {2, 6}, {3, 7}, {7, 11}, {8, 12} and {9, 13} 

Agreement
The following text proposal for section 5.1.6.1.1 in TS38.214 is agreed.
· 

the bandwidth of the CSI-RS resource, as given by the higher layer parameter csi-RS-FreqBand, is the minimum of 5052 or and  resource blocks, or is equal to  resource blocks when the bandwidth of active BWP is greater than 50 resource blocks and when the periodicity of the CSI-RS resource is greater than 10ms
· 
UE is not expected to be configured with the periodicity of      slots if the bandwidth of CSI-RS resource is larger than 52 resource blocks

Agreement:
The following text proposal for TS38.214 subsection 5.1.5 is agreed.
A UE should expect only the following QCL-Type configurations in TCI-RS-Set:
· If a CSI-RS resource is configured with higher-layer parameter TRS-INFO, the UE should only expect {QCL-TypeC} or {QCL-TypeC and QCL-TypeD} configurations with SS/PBCH block or {QCL-TypeD} with CSI-RS configured with higher-layer parameter [CSI-RS-ResourceRep/for L1-RSRP reporting].
· If a CSI-RS resource is configured without higher-layer parameter TRS-INFO and [CSI-RS-ResourceRep/for L1-RSRP reporting], the UE should only expect {QCL-TypeA} or {QCL-TypeB} configuration with CSI-RS configured with higher-layer parameter TRS-INFO or {QCL-TypeD} with CSI-RS configured with higher-layer parameter [CSI-RS-ResourceRep/for L1-RSRP reporting].
· If a CSI-RS resource is configured with higher-layer parameter [CSI-RS-ResourceRep/for L1-RSRP reporting], the UE should only expect {QCL-TypeA} configuration with CSI-RS with higher-layer parameter TRS-INFO or {QCL-TypeC and QCL-TypeD} configurations with SS/PBCH block or {QCL-TypeD} with CSI-RS configured with higher-layer parameter [CSI-RS-ResourceRep/for L1-RSRP reporting].
· For the DM-RS of CORESET scheduling the PDSCH, the UE should only expect {QCL-TypeA} configuration with CSI-RS configured with higher-layer parameter TRS-INFO or {QCL-TypeA and QCL-TypeD} configuration with SS/PBCH block if UE is not configured with CSI-RS with higher-layer parameter TRS-INFO or {QCL-TypeD} with CSI-RS configured with higher-layer parameter [CSI-RS-ResourceRep/for L1-RSRP reporting]
· For the DM-RS of PDSCH, the UE should only expect {QCL-TypeA} configuration with CSI-RS configured without higher-layer parameter TRS-INFO and [CSI-RS-ResourceRep/for L1-RSRP reporting] or {QCL-TypeA} configuration with CSI-RS configured with higher-layer parameter TRS-INFO or {QCL-TypeA and QCL-TypeD} configuration with SS/PBCH block if UE is not configured with CSI-RS with higher-layer parameter TRS-INFO or {QCL-TypeD} with CSI-RS configured with higher-layer parameter [CSI-RS-ResourceRep/for L1-RSRP reporting] or {QCL-TypeA and QCL-TypeD} configuration with CSI-RS configured without higher-layer parameter TRS-INFO and [CSI-RS-ResourceRep/for L1-RSRP reporting].


	Scheduling/HARQ aspects

	Agreements:
· Adopt the following TP for 38.211, 7.4.1.1.1
=== Start ===
The pseudo-random sequence generator shall be initialized with
cinit=(217(14ns,f + l + 1)(2NID+1) + 2 NID) mod 231
Where l is the OFDM symbol number within the slot,  ns,f is the slot number within a frame, and
· NID{0, 1, …, 65535} is given by the higher-layer parameter PDCCH-DMRS-Scrambling-ID if provided NID=NIDcell  otherwise.
=== End ===

Conclusion:
· Regarding the issue of cyclic shift for PDCCH interleaver as discussed in Section 2 of R1-1803298:
· No spec update is necessary

Agreements:
· For RMSI CORESET, interleaved CCE-to-REG mapping with 
· REG-bundle size of 6
· R=2
· All RMSI CORESET configurations are with precoder granularity = REG-bundle size.
Agreements:
· To adopt the following TP (Section 7.3.2.3, 38.211)
=== Start ===
The scrambling sequence generator shall be initialized with


where
-	For a PDCCH in a UE-specific search space, nID{0, 1, …, 65535} equals the higher-layer parameter Control-scrambling-Identity if configuredand the RNTI associated with the PDCCH transmission is the C-RNTI,

-	 otherwise


and where  is given by the C-RNTI for a PDCCH in a UE-specific search space if Control-scrambling-Identity is configured and  otherwise for a PDCCH in a common search space.
=== End ===
Agreements:
· If a PDCCH decoding candidate having a CCE overlapped, even partially, with the configured SSB, the UE is not required to monitor the PDCCH with the decoding candidate.

Agreements:
· To adopt the following TP for 38.211:
=== Start ===
[bookmark: _Toc500952726]7.3.2.5	Mapping to physical resources






[bookmark: _Hlk498433213]The UE shall assume the block of complex-valued symbols  to be scaled by a factor  and mapped to resource elements  not used for the associated PDCCH DMRS in increasing order of first , then , in the resource-element groups used for the monitored PDCCH. The antenna port  .
=== End ===
Agreements:
· To adopt the following TP for 7.4.1.3.2 of 38.211
=== Start ===
[bookmark: _Toc500952741]7.4.1.3.2	Mapping to physical resources


The UE shall assume the sequence  is mapped to resource elements  according to



where the following conditions are fulfilled
-	they are within the resource element groups constituting the PDCCH the UE attempts to decode if the higher-layer parameter CORESET-precoder-granularity equals CORESET-REG-bundle-size,
[bookmark: _Hlk498503459]-	all resource-element groups within the set of contiguous resource blocks in the CORESET where the UE attempts to decode the PDCCH if the higher-layer parameter CORESET-precoder-granularity equals the size of the CORESET in the frequency domain.
=== End ===
Agreements:
· Adopt following TP:
=== Start ===





For interleaved CCE-to-REG mapping, for  and  for  where  is configured by the higher-layer parameter CORESET-REG-bundle-size. The interleaver is defined by 



where  is given by the higher-layer parameter CORESET-interleaver-size and where


-	 is a function of for a PDCCH transmitted in a CORESET configured by the PBCH or RMSI 

-	 is a function of the higher-layer parameter CORESET-shift-index

Agreements:
· Confirm the value for Case 1-2. X=0 and Y=0 for Case 2. No consensus on additional Case 2’.
	Max no. of PDCCH BDs per slot
	SCS

	
	15kHz
	30kHz
	60kHz
	120kHz

	Case 1-1
	44
	36
	22
	20

	Case 1-2
	[44]
	
	
	-

	Case 2
	[44+X]
	[36+Y]
	[22+Y]
	[20]



Agreements:
· To adopt the TP for TS38.213 Section 10.1
· Also add one sentence in the spec saying “when the number of REGs is not sufficient for a given aggregation level, the UE is not required to monitor candidates of the given aggregation level”
· Up to spec editor for final wording
=== Start ===
Table 10.1-1: CCE aggregation levels and max number of candidates per CCE aggregation level for Type0/Type0A/Type2-PDCCH common search space
	CCE Aggregation Level
	Number of Candidates

	4
	4

	8
	2

	16
	1


=== End ===

Agreements:
· The number of CCEs for PDCCH channel estimation which refers to the union of the sets of CCEs for PDCCH candidates to be monitored, regardless of which REG-bundle size or precoder granularity.
· Overlapped CCEs associated with different CORESETs are counted separately.
· Overlapped CCEs associated with different PDCCH starting symbols with the same or different search space sets with the same CORESET are counted separately.
· Overlapped CCEs associated with same or different search space sets with the same PDCCH starting symbol associated with the same CORESET are counted one.
· Note: in the above, the overlapping CCEs for candidates for a given search space set with different starting symbols are assumed to be supported.

Agreements:
· Change Y_{p, kp} to Y_{p, ns,f }  in the search space hashing function in subclause 10.1 of 38.213, where the index ns,f  is the slot number.
· (Working assumption) The reset of the update is per radio frame

Agreements:
· The UE capability signaling for PDCCH BDs in CA is integer value from {4, …, 16}.
· Discuss further whether or not to restrict the combination of the number of CCs that a UE can support vs. the number of PDCCH BDs indicated via UE capability signalling

Agreements:
· Mp,maxL is Mp,s,maxL  which is the maximum number of PDCCH candidates for the given aggregation level L across all serving cells for the given search space set s for the given CORESET p

Agreements:
· Specify PDCCH candidate mapping rules. 
· PDCCH candidates are mapped to search-space-sets until either or both limit(s) of (number of blind decodes, CCEs for channel estimation) is/are met at least with the following rule
· SS type order, e.g. CSS  before USS 
· FFS: further rule within a search space set/type

Agreements:
· Confirm the following working assumption, with updates:
· At least for case 1-1 and case 1-2, all UE supports channel estimation capability for following numbers of 48 CCEs for a given slot per scheduled cell
· 56 CCEs for SCS = 15kHz and 30kHz
· 48 CCEs for SCS = 60kHz
· 32 CCEs for SCS = 120kHz
· FFS: cross-carrier scheduling
· FFS: wideband RS
· FFS: overbooking and/or nested structure
· FFS: exceptional case of CCE counting
· FFS: for case 2

Agreements: 
· Adopt following TP (38.213)
=== Start ===
A UE determines a PDCCH monitoring occasion from the PDCCH monitoring periodicity, the PDCCH monitoring offset, and the PDCCH monitoring pattern within a slot. For the search space set s in the control resource set p, the UE monitors PDCCH in a slot where  is satisfied, with nf being the frame number. 
=== End ===

Agreements:
· Remove variable slotFormatIndicator from PDCCH-Config from 38.331
· subcarrierSpacing and subcarrierSpacing2 currently in SlotFormatCombination should be moved to SlotFormatCombinationsPerCell
· Recommend RAN2 to change the variable name maxNrofAggregatedCellsPerCellGroup to maxNrofSlotFormatCombinationsPerCell. 
· Use a value of 16 for the above parameter
· For parameter maxNrofSlotFormatCombinationsPerSet, use a value of 4096
· For parameter maxNrofSlotFormatsPerCombination, use a value of 256
· For parameter maxSFI-DCI-PayloadSize, use a value of 128.
· For cell-specific DL/UL assignment, which has tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationCommon2 as shown below, 
· Clarify that when tdd-UL-DL-ConfigurationCommon2 is configured, the cell specific DL/UL pattern is a concatenation of the pattern specified in tdd-UL-DL-ConfigurationCommon and the pattern specified in tdd-UL-DL-ConfigurationCommon2, which is tdd-UL-DL-ConfigurationCommon + tdd-UL-DL-ConfigurationCommon2.
	-- A cell-specific TDD UL/DL configuration. 
	tdd-UL-DL-ConfigurationCommon		TDD-UL-DL-ConfigCommon											OPTIONAL, -- Cond TDD
	-- A second cell-specific TDD UL/DL configuration. 
	-- FFS_CHECK: What does the UE do with two? Which one applies? A union of both? If so, how? 
	tdd-UL-DL-ConfigurationCommon2		TDD-UL-DL-ConfigCommon											OPTIONAL, -- Cond TDD

Agreements:
· For the CSS which a DCI format 2_0 is configured to be monitored on, the UE will only monitor the first one or two (from SFI configuration) PDCCH candidates of the configured aggregation level for DCI format 2_0

Agreements:
· If a configured DCI format 2_0 is not received, PDCCH monitoring is performed till the next configured DCI format 2_0 monitoring occasion

Agreements:
· Restrict the combined periodicity for cell-specific DL/UL assignment to such that 20ms is a multiple of the combined periodicity

Agreements:
Adopt the following text in 38.213 Section 11.1.1 for SUL SFI configuration

===Start=========





For unpaired spectrum operation with SUL on a serving cell, the SFI-index field in DCI format 2_0 indicates a combination of slot formats that includes a combination of slot formats for a reference non-SUL carrier and a combination of slot formats for a reference SUL carrier of the serving cell. A UE is provided by higher layer parameter SFI-scs a reference subcarrier spacing configuration of  for the combination of slot formats indicated by the SFI-index field in DCI format 2_0 for the reference non-SUL carrier of the serving cell. The UE is provided by higher layer parameter SFI-scs2 a reference subcarrier spacing configuration of  for the combination of slot formats indicated by the SFI-index field in DCI format 2_0 for the reference SUL carrier of the serving cell. For each () values, the first  values for the combination of slot formats are applicable to the reference non-SUL carrier and the next value is applicable to the reference SUL carrier. 








The UE is expected to be provided with a reference subcarrier spacing configuration of  so that for an active non-SUL BWP with subcarrier spacing configuration of , it is . The UE is expected to be provided with a reference subcarrier spacing configuration of  so that for an active SUL BWP with subcarrier spacing configuration of , it is . Each slot format for a combination of slot formats indicated by the SFI-index field in DCI format 2_0 for the reference non-SUL BWP is applicable to  consecutive slots for the active non-SUL BWP where the first slot starts at a same time as a first slot in the reference non-SUL BWP. Each slot format for the combination of slot formats for the reference SUL BWP is applicable to  consecutive slots for the active SUL BWP where the first slot starts at a same time as a first slot in the reference SUL BWP.





A reference subcarrier spacing configurations of , or , or , or , or  is either 0, or 1, or 2 for frequency range 1 and is either 2 or 3 for frequency range 2.   
==========End=========================

Agreements:
· When the cell-specific DL/UL configuration is configured, no explicit offset is provided for the starting slot of the configured period, but the first slot of each even radio frame should be a starting slot of the configured cell-specific DL/UL pattern

Agreements:
· If a configured DCI format 2_0 is not received, before the next configured DCI format 2_0 monitoring occasion, UE will cancel RRC configured transmission, and assume RRC configured DL transmission is not transmitted, during semi-static configured flexible symbols

R1-1803515 contains TP capturing some of the above agreements, which can be used for editor as a starting point.

Agreements:
· DCI formats 0-0/1-0, 0-1, and 1-1 can have different sizes. 
· DCI formats 0-1 and 1-1 can be received in USS only. The size is determined by the active BWP.

Agreements:
Rearding the Working assumption:
· The number of bits in the resource allocation field for format 0-0 and 1-0 depends on search space:
· In CSS(s) in CORESET 0, use initial DL BWP for DCI size determination and RB numbering
· FFS If a UE monitors 0-0/1-0 in CSS in CORESET 0 in a slot, it does not monitor formats 0-0 or 1-0 (or 2-x family in case they have a size aligned with 0-0/1-0) in any other search space
· Otherwise, use active BWP for DCI size determination and RB numbering

It is replaced by the following working assumption:
· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by
· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWP
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled 
· FFS: Otherwise, for format 0-0/1-0, the size is given by the initial DL BWP
· FFS: how to meet the C-RNTI size and DCI size budget per slot
· align 0-1 and 1-1
· configure active BWP such that the DCI size is the same as of the initial BWP
· do not configure 0-1 and 1-1
· do not configure 0-0/1-0 in USS
· other are not precluded
· FFS: for format 0-0/1-0, how to interpret the frequency-domain field in a DCI with a size defined from a BWP with a different size than the BWP it is applied to

Agreements:
· To adopt the following TP for Section 9.2.4 for 38.213:






The UE is configured a PUCCH resource by higher layer parameter SR-resource providing a PUCCH format 0 resource through higher layer parameter PUCCH-format0 or a PUCCH format 1 resource through higher layer parameter PUCCH-format1 as described in Subclause 9.2.1. The UE is also configured a periodicity in symbols if the periodicity is less than a slot and in slots otherwise, by higher layer parameter SR-periodicity, an offset  in slots by higher layer parameter SR-offset for a PUCCH transmission conveying SR. If  is larger than one slot, the UE determines occasions for SR transmission in a PUCCH from the values of  and  in the slot satisfying,where nf  is the frame number.


If  is one slot, the UE expects that =0 and every slot is an SR transmission occasion in a PUCCH. 


If  is smaller than one slot, a first symbol index for an occasion of an SR transmission in a PUCCH  satisfies  [image: ] is given as  where startingSymbol is the value of higher layer parameter startingSymbol and ls is the symbol index within a slot, starting with ls=0 for the first symbol in the slot.
If the UE determines that, for an occasion of an SR transmission in a PUCCH in a slot, the number of symbols available for the PUCCH transmission is smaller than the value provided by higher layer parameter nrofSymbols, the UE does not transmit the PUCCH in the slot. 

Agreements:
· To adopt the following TP for Section 6.4.1.3.2.1 of 38.211
The reference-signal sequence [image: ] shall be generated according to
[image: ].
where the pseudo-random sequence [image: ] is defined in clause 5.2, m=0, …, Msymb/3-1, and  Msymb  is defined in clause 6.3.2.5.2. The pseudo-random sequence generator shall be initialized with
[image: ]
where [image: ] is the OFDM symbol number within the slot, [image: ] is the slot number within the radio frame, and [image: ] is given by the higher-layer parameter UL-DMRS-Scrambling-ID if provided and by [image: ] otherwise.
Agreements:
· For PUCCH formats 0, 1, 3 & 4, the base sequence is hopped per frequency hop when frequency hopping is enabled for the PUCCH
· FFS the details 

Agreements:
· If a UCI transmission on a PUCCH from a UE in a slot using format 2 or 3 or 4 overlaps in time with K configured PUCCH SR resources which are overlapped in time, X bits are used to represent an SR being indicated by the UE where 
· All-zero X represents the absence of an SR. Otherwise, X represents the presence of an SR.
· Note: X bits should be considered when the UCI is encoded irrespective of the SR being present of absent.
· X=ceil(log2(K+1)) where K is the number of configured SR PUCCH IDs (schedulingRequestResourceId) that overlap in time with the UCI transmission on PUCCH in the slot.
· The K IDs are ordered according to an increasing number of the corresponding SR IDs. The index of an ordered configured PUCCH resource ID is obtained from X bits when SR is triggered.

Working assumption:
· The maximum number of configured SR PUCCH resources per BWP of a cell for a UE is: 8
Agreements:
· To adopt the following TP for Section 6.3.2.2.1 of 38.211

[bookmark: _Hlk500448443]-	if PUCCH-GroupHopping equals ‘enabled’ 



fss=nIDmod30
v = 0



	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized at the beginning of each radio frame with  where  is given by [5, TS 38.213].
-	if PUCCH-GroupHopping equals ‘disabled’


fgh = 0
fss=nIDmod30
v=c(2ns+nhop)



	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized at the beginning of each radio frame with  where  is given by [5, TS 38.213], and nhop={0, 1}is a frequency hopping index of each slot depends on the higher-layer parameter PUCCH-frequency-hopping as described in [5, TS 38.213] and the frequency hopping index:
·  nhop = 0     if PUCCH-frequency-hopping = disabled
·  nhop = 0     if PUCCH-frequency-hopping = enabled, and if the 1st frequency hop
·  nhop = 1     if PUCCH-frequency-hopping = enabled, and if the 2nd frequency hop.

Agreements:
· Remove RRC signal Scrambling ID for PUCCH corresponding to L1 parameter 'ScramblingID'

Agreements:
· When AN/SR and CSI PUCCH resources have the same starting symbols, one PUCCH resource is used for transmission of AN/SR and CSI.
· If the UE is configured with more than one PUCCH resource sets, the PUCCH resource set is determined based on the total number of AN/SR and CSI. The PUCCH resource is determined based on ARI.
· FFS on UE assumption on the CSI part 2 is present
· FFS if/how to multiplex CSI and AN/SR in case PUCCH format indicated by ARI for AN/SR and CSI is different from the configured PUCCH format for CSI.
· If the UE is configured with only one PUCCH resource set,
· FSS how to determine the PUCCH resource for transmission of UCI

Agreements:
· For intra-slot hopping pattern for long PUCCH over multi-slots, the intra-slot hopping pattern is the same for each slot

Agreements:
· To capture that the UE does not transmit PUCCH if the PUCCH transmission would have its transmission overlapping in symbols configured for SS/PBCH transmission 

Agreements:
· To adopt the following TP for 9.2.6 of 38.213:

If a UE is provided higher layer parameter UL-DL-configuration-common, or is additionally provided higher layer parameter UL-DL-configuration-common-set2, or is additionally provided higher layer parameter UL-DL-configuration-dedicated for the slot format per slot over the number of slots, as described in Subclause 11.1, the UE determines the  slots for a PUCCH transmission as the first slots starting from a slot indicated to the UE as described in Subclause 9.2.3 and having
· an UL symbol or flexible symbol indicated for a symbol provided by higher layer parameter PUCCH-F1-F3-F4-starting-symbol as a starting is an UL symbol, and
· consecutive UL symbols or flexible symbols, starting from the symbol indicated by PUCCH-F1-F3-F4-starting-symbol, equal to or larger than a number of symbols provided by higher layer parameter PUCCH-F1-F3-F4-number-of-symbols.


If a UE is not provided higher layer parameter UL-DL-configuration-common or higher layer parameter UL-DL-configuration-common-set2, the UE determines the  slots for a PUCCH transmission as the  consecutive slots starting from a slot indicated to the UE as described in Subclause 9.2.3.

Conclusion:
· Editor to check whether the following change is necessary or not. 


The UE transmits a PUCCH in the PUCCH resource for the corresponding SR configuration only when the UE transmits a positive SR. For a positive SR transmission using PUCCH format 0, the UE transmits the PUCCH as described in [4, TS 38.211] by setting . For a positive SR transmission using PUCCH format 1, the UE transmits the PUCCH as described in [4, TS 38.211] by setting b(0)=0. 

Agreements:
In Section 6.3.1.6 in 38.212, define NUCIsymbol as the number of modulated UCI symbols in each PUCCH symbol, as listed below
· 

For PUCCH format 3, , where  are number of PRBs that are determined by the UE for PUCCH formats 3 transmission.
· 

For PUCCH format 4, , where is the spreading factor for PUCCH format 4.

Agreements:
In Section 6.3.1.6 in 38.212, adopt the following TP
< Unchanged parts are omitted >


for  to 


for  to  
< Unchanged parts are omitted >


for  to 


for  to 

Agreements:
· Confirm the following working assumption
· Locations of the reserved REs for HARQ-ACK are determined following the same rule defined (in RAN1 #91) for mapping modulated HARQ-ACK symbols to REs.

Agreements:
· To adopt the following TPs for 38.212:
-----------------------------------------------------------   Text Proposal Start ------------------------------------------------------
[bookmark: _Toc500953319]6.3.2.4.1.1	HARQ-ACK
…




-     if the DCI format scheduling the PUSCH transmission includes a CBGTI field indicating that the UE shall not transmit the -th code block, =0; else,  is the -th code block size for UL-SCH of the PUSCH transmission.
…
[bookmark: _Toc500953320]6.3.2.4.1.2	CSI part 1
…




-     if the DCI format scheduling the PUSCH transmission includes a CBGTI field indicating that the UE shall not transmit the -th code block, =0; else,  is the -th code block size for UL-SCH of the PUSCH transmission.
…
[bookmark: _Toc500953321]6.3.2.4.1.3	CSI part 2
…




-     if the DCI format scheduling the PUSCH transmission includes a CBGTI field indicating that the UE shall not transmit the -th code block, =0; else,  is the -th code block size for UL-SCH of the PUSCH transmission.
…	
-----------------------------------------------------------   Text Proposal End  ------------------------------------------------------
Agreements:
· Ceiling operation is applied for the UCI resource upper bound computation, as indicated below:








Conclusion:
The current text in 38.212 v15.0.0 for mapping of CSI part 2 resolve the “FFS: how to map CSI part 2” in the following agreement made in RAN1#91
· Agreements:
·  Detail UCI mapping rule on PUSCH is as follows:
· Map HARQ-ACK to REs around DMRS symbol(s)
· If PUSCH punctured by HARQ-ACK,
· Map CSI part 1 starting after certain amount of reserved HARQ-ACK REs. 
· FFS reserved HARQ-ACK REs 
· PUSCH can be mapped to reserved REs
· If PUSCH rate matched by HARQ-ACK,
· map HARQ-ACK first, followed by CSI part1. 
· FFS: how to map CSI part 2, e.g.,
· Map CSI part 2 after CSI part 1
· Map CSI part 2 after UL_SCH
· No spec update is necessary

Agreements:
· When only 0 or 1 bit HARQ-ACK and CSI part 1 (without CSI part 2) are multiplexed on PUSCH without UL-SCH, fill the empty reserved REs with bits that are generated by appending NACK to HARQ-ACK payload to make sure 2 bits HARQ-ACK payload before encoding.

Agreements:
· 
When CSI part 2 piggybacked on PUSCH without UL-SCH, lower priority information bits are omitted until CSI Part 2 UCI code rate is below  where 


· FFS: CSI-1 is based on code rate calculated at UE or signalled by gNB in DCI . 
· Note: if C_T is larger than 1, UE consider it is an error case.

Agreements:
· When a single slot PUCCH overlap with a single slot PUSCH with the same starting symbol and with different ending symbols, PUCCH is not transmitted and UCI is piggybacked on PUSCH using the same multiplexing rules defined in 38.212 for fully overlapped PUCCH and PUSCH. 
· FFS: overlap for multiple slot transmissions.

Agreements:
· In case a single slot PUCCH overlap with a multi-slot PUSCH transmission 
· If the starting symbol of PUCCH and PUSCH are aligned in a slot, piggyback UCI on PUSCH in that slot using the same multiplexing rules defined in 38.212 for fully overlapped PUCCH and PUSCH and drop PUCCH transmission 
Agreements:
For UCI-only multiplexed on PUSCH without UL-SCH
· Modulation order and code rate are signalled in DCI.
· Resource determination following the same principle as UCI multiplexing on PUSCH with UL-SCH.  
· FFS: A-CSI only without UL-SCH on PUSCH is triggered explicitly based on adding one bit in DCI or triggered implicitly based on a special combination of certain existing fields in DCI.
· FFS: how modulation and code rate are signalled.

Agreements:
· 3-bit ARI for DCI 1_0 and DCI 1_1
· 
At least 8 (up to 32) PUCCH resources can be configured in a resource set with 
· CCE-index-based implicit mapping is additionally used when >8 resources are configured.
· Note: Increasing RRC value range from 8 to 32
· 
8 PUCCH resources are configured in a resource set with .
· No implicit mapping
· Note: Changing RAN1#91 agreement.
Agreements:
For resource allocation for HARQ-ACK before a UE has a dedicated PUCCH configuration, 
· Additional PUCCH durations include:
· 4-symbol, 
· starting from Symbol#10.
· 10-symbol, 
· starting from Symbol#4 

Working assumption:
· For HARQ-ACK resource allocation before a UE has a dedicated PUCCH configuration, 
· Frequeny hopping is always enabled for PUCCH transmission for FR1 and FR2.

Agreements:
· For HARQ-ACK resource allocation before a UE has a dedicated PUCCH configuration,
· PUCCH format is cell-specific and derived from RMSI indication.
· For HARQ-ACK resource allocation before a UE has a dedicated PUCCH configuration,
· PUCCH duration and starting symbol are cell-specific and derived by RMSI.

Agreements:
· For HARQ-ACK resource allocation before a UE has a dedicated PUCCH configuration, 16 UE-specific resources are specified within a PUCCH resource set indicated by RMSI.
· PRB indices are determined based on ARI and RMSI.

Agreements:
· Adopt the following RBG sizes.
	BWP size (RBs)
	RBG size

	
	Config 1
	Config 2

	1 – 36
	2
	4

	37 – 72
	4
	8

	73 – 144
	8
	16

	145 – 275
	16
	16



Agreements:
· Update 38.214 such that the same MCS table and TB size determination mechanism for data channels as defined for the C-RNTI is used for TC-RNTI, CS-RNTI, SI-RNTI, RA-RNTI, or P-RNTI
· Note: there could be limitation(s) for TBS/MCS determination, e.g., modulation order limit for certain cases, etc.

Agreements:
· Capture interpretation of ‘VRB-to-PRB mapping’ bit in 38.212 (0=non-interleaved, 1=interleaved). 
· Non-interleaved mapping is used as default in 38.211 when no ‘VRB-to-PRB mapping’ bit is present in the DCI.
· The default bundling size is 2.

Agreements:
· Regarding “Length of the PDSCH is at least X symbols” (PDSCH mapping type A), X=3
· Regarding “Length of the PUSCH is at least Y symbols” (PUSCH mapping type A), Y=4

Agreements:
For ECP adopt the following:
· PDSCH mapping type A and ECP: 
· Starting symbol can be symbol index #0, 1, 2, 3 in a slot.
· Length of the PDSCH is at least X=3 symbols, up to 12 symbols within a slot, such that slot boundary is not crossed 
· PDSCH mapping type B and ECP:
· Length of the PDSCH can be 2, 4, or 6 symbols.
· Starting symbol can be any position within a slot, such that slot boundary is not crossed.
· PUSCH mapping type A and ECP:
· Starting symbol is symbol index #0 in a slot.
· Length of the PUSCH is at least Y=4 symbols, up to 12 symbols
· PUSCH mapping type B and ECP
· Length of the PUSCH can be 2 through 12 symbols, and with 1 symbol as a working assumption

Agreements:
· Request RAN2 to introduce possibility for providing the RRC-configured table in RMSI to configure PDSCH and PUSCH symbol allocation for PDSCH/PUSCH scheduling after RMSI, where the RRC-configurable table via dedicated signaling was previously agreed in RAN1 
· Draft LS in R1-1803474 (Karri, Nokia), which is approved and final LS in R1-1803510

Agreements:
· In case of CA operation, the extra UE processing time shall be introduced based on the max timing difference among CCs defined in RAN4 spec
· Note : The value may be SCS dependent, depending on RAN4’s discussion

Agreements:
· For the processing time formulas given in Section 5.3 & 6.4, in TS 38.214,
· (working assumption) Remove timing advance from the processing time formulas
· Clarify that the conversion from symbol units to absolute time assumes NCP (with the shorter symbol length) as a nominal convention for both NCP and ECP cases
· The UE processing time between PDSCH with SCS u1 and PUCCH with SCS u2 (or between PDCCH with u1 and PUSCH with u2) should be defined as max(T1, T2) based on the agreement in RAN1#91, where T1 or T2 is the absolute time of N1 in case with single SCS u1 or single SCS u2 for both PDSCH and PUCCH (or for both PDCCH and PUSCH).


Agreements:
· The default number of PDSCH HARQ processes is 8.

Working assumption:
· For broadcast PDSCH, MCS is limited to QPSK, rank is limited to 1.

Agreements:
· The UE is not expected to receive both C-RNTI PDSCH and CS-RNTI PDSCH from the primary cell if they are overlapped with at least one symbol.
· If both RA-RNTI PDSCH and C-RNTI (or CS-RNTI) PDSCH for a given UE from the primary cell are overlapped with at least one symbol, the UE may skip decoding C-RNTI (or CS-RNTI) PDSCH.

Working assumption:
· For Capability #1 of UE processing time, the following adjustments to N1 are made:
· If the last symbol of the PDSCH Type A allocation ends d symbols before the 7th symbol in the slot, then N1 is increased by d.

Agreements:
· The default set of K1 slot-timing values to use is {1,2,3,4,5,6,7,8}
· For Capability #1 of UE processing time, for PDSCH mapping type B, the following adjustments to N1 are made:
· For 7-symbol duration, no change to N1 
· For 4-symbol duration, increase N1 by 3 symbols 
· FFS: For 2-symbol
Working assumption:
· P-RNTI PDSCH is not required to be decoded by UE in RRC_CONNECTED mode
· Note: P-RNTI PDCCH may not schedule a P-RNTI PDSCH but rather carries the message by itself, which may be used for e.g. systemInfoModification, cmas-Indication, and etws-Indication
· Send an LS to RAN2 asking for feedback (R1-1803508, which is approved by removing the 2nd subbullet, final LS is R1-1803537)
Agreements:
· For any two HARQ process IDs A and B for a given cell, if scheduled unicast PDSCH transmission for A comes before the scheduled unicast PDSCH transmission for B then the (baseline capability) UE is not expected to be triggered to send the HARQ-ACK for A after the HARQ-ACK for B
· Note: this does not preclude a future capability for UEs to support out-of-order HARQ-ACK.
· Send LS to RAN2 to address this capability (R1-1803509, which is approved by removing the 2nd subbullet, final LS is R1-1803538)

Agreements:
· For the case of DL SPS PDSCH with dynamic SFI, 
· The UE is not expected to have conflict between the HARQ-ACK feedback on link (DL or UL) direction between that of dynamic SFI and the A/N for SPS PDSCH in Rel-15

Agreements:
· The TPs in R1-1803499 are endorsed

Agreements:
· The TPs in R1-1803500 are endorsed

Agreements:
· The TPs in R1-1803501 are endorsed

Working assumption:
· While UE acquires SI upon being triggered by Paging DCI
· UE is not required to decode C-RNTI PDSCH if the SI-RNTI PDSCH is overlapped with at least one symbol
· In case UE autonomously monitors SI-RNTI PDCCH while monitoring C-RNTI PDCCH, and both SI-RNTI PDSCH and C-RNTI PDSCH are overlapped with at least one symbol, the UE is not required to decode SI-RNTI PDSCH
· The first two bullets apply unless TBS of SI-RNTI PDSCH ≤ 2216 for FR1, then UE decodes both SI-RNTI PDSCH and C-RNTI PDSCH
· The first two bullets always apply in FR2
· Send an LS to RAN2 asking for feedback – R1-1803536, which is approved and final LS is in R1-1803541

Conclusion:
· Regarding DCI signalling for CBG based partial TB retransmission
· Both explicit MCS and implicit MCS are used for CBG based partial TB transmission
· No spec update is necessary

Agreements:
· To adopt the following TP in 38.214:
	[…]

[In case of inter-slot frequency hopping, hopping happens at each slot. Tthe starting RB during slot   is given by:

, ]




where  is the slot number within a radio frame of the first PUSCH slot of a multi-slot PUSCH transmission,  is the current slot number within a radio frame, where a multi-slot PUSCH transmission can take place,  is the starting resource within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in sub-clause 6.1.2.2.2) and is the frequency offset in RBs between the two frequency hops.



Agreements:
· Add to subclause of 6.3, 38.214 to clarify the hopping boundary in time domain when intra-slot frequency hopping is enabled for PUSCH without repetitions, the number of symbols in the first hop is given by floor(PUSCH length in symbols/2). 
· Text proposal is following:
	6.3	UE PUSCH frequency hopping procedure
[…]
In case of intra-slot frequency hopping is configured for PUSCH without repetitions, the number of symbols in the first hop is given by  the number of symbols in the second hop is given by  , where  is the length of the PUSCH transmission in OFDM symbols in one slot.
[…]



Agreements:
· (working assumption) Adopt the following table for frequency hopping on PUSCH for Msg.3 
Table: Hopping bits for frequency hopping
	Number of PRBs in the initial active UL BWP
	Number of hopping bits 
	Information in
hopping bits
	Frequency offsets corresponding to the value of hopping bits

	< 50
	1
	0
	

	
	
	1
	

	>=50
	2
	00
	

	
	
	01
	

	
	
	10
	

	
	
	11
	Reserved



Agreements:
· At least support following special fields for activation/release validation PDCCH for DL SPS, Configured Grant Type.
· Corresponding TP will be provided until Friday
Table 2: Special fields for DL SPS and Configured grant Type 2 UL transmission Activation PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0
	DCI format 1_1

	HARQ process number
	set to all '0's
	set to all '0's
	set to all '0's

	Redundancy version
	set to '00'
	set to '00'
	For the enabled transport block:
set to '00'



Table 3: Special fields for DL SPS and Configured grant Type 2 UL transmission Release PDCCH Validation
	
	DCI format 0_0
	DCI format 1_0

	HARQ process number
	set to all '0's
	set to all '0's

	Modulation and coding scheme 
	set to all '1's
	set to all '1's

	Resource block assignment 
	set to all '1's
	set to all '1's

	Redundancy version
	set to '00'
	set to '00'



Agreements:
· Remove Table 6.1.2.3-1, the periodicity table for configured grant PUSCH transmission, in subclause 6.1.2.3 of TS 38.214 to avoid the double specification 
· A set of allowed periodicities P are defined in table 6.1.2.3-1 [38.331]. 
· And remove the entire table 6.1.2.3-1.
Agreements:
· Data mapping type A for PDSCH and for PUSCH does not support more than one repetition within one slot.

Agreements:
· The SR configuration should additionally include the value set of {4,8,16}*14. 
· Support following updated periodicities (shown in red font color with yellow background) for UL transmission with configured grant 
Table 6.1.2.3-1: Allowed periodicities P for uplink transmission with configured grant
	

	CP
	Possible values of periodicities P [symbols]

	0
	Normal
	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}

	1
	Normal
	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}

	2
	Normal
	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32,40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

	2
	Extended
	2, 6, n*12, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

	3
	Normal
	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32,40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}



Agreements:
· For DL TBLBRM calculation, by default:
· the reference value for “maximum number of layers for one TB” is ref = 2, and the reference value for “maximum modulation order” is Qm,ref = 6. The “Maximum number of PRBs across all configured BWPs of a carrier” corresponds to that of the initial BWP
· By default:
· LBRM is disabled for PUSCH transmissions.

Agreements:
· 
In case of cross carrier PI with different numerologies, UE is not expected to be configured such that is not an integer number for the carrier being cross-carrier indicated.
Agreements:
· To adopt the following text proposal for TS38.213 section 11.2

---------------------------------------Start of the text proposal----------------------------------------------------------------------------
If a UE is provided higher layer parameter Preemp-DL and Preemp-DL= ON, the UE is configured with an INT-RNTI provided by higher layer parameter INT-RNTI for monitoring PDCCH conveying DCI format 2_1 [5, TS 38.212]. The UE is additionally configured with: 
· control resource set(s) and respective search space sets for monitoring PDCCH with DCI format 2_1 as described in Subclause 10.1;
· a set of serving cells by higher layer parameter INT-cell-to-INT;
· a mapping for each serving cell in the set of serving cells to a field in DCI format  2_1 by higher layer parameter cell-to-INT;
· an information payload size for DCI format 2_1 by higher layer parameter INT-DCI-payload-length;
· a monitoring periodicity for PDCCH with DCI format 2_1 by higher layer parameter INT-monitoring-periodicity;
· an indication granularity for time-frequency resources by higher layer parameter INT-TF-unit for each serving cell in the set of serving cells.
If a UE detects a DCI format 2_1 for a serving cell from the configured set of serving cells, the UE may assume that no transmission to the UE is present in PRBs and in symbols, from a set of PRBs and a set of symbols of the last monitoring period, that are indicated by the DCI format 2_1. The indication by the DCI format 2_1 is not applicable to receptions of SS/PBCH blocks. 

The set of PRBs is equal to the active DL BWP as defined in Subclause 12 and includes  PRBs.  










If a UE detects a DCI format 2_1 in a PDCCH transmitted in a control resource set in slot , the set of symbols indicated by a field in DCI format 2_1 includes the last   symbols prior to the first symbol of the control resource set in slot  where  is the value of higher layer parameter Monitoring-periodicity-PDCCH-slotINT-monitoring-periodicity,  is the number of symbols per slot, is the subcarrier spacing configuration for a serving cell with mapping to a respective field in the DCI format 2_1,  is the subcarrier spacing configuration of the DL BWP where the UE receives the PDCCH conveying the DCI format 2_1, and  is a natural number.





If the UE is configured with higher layer parameters UL-DL-configuration-common or UL-DL-configuration-common-Set2, symbols indicated as uplink by UL-DL-configuration-common or UL-DL-configuration-common-Set2 are excluded from the last  symbols prior to the first symbol of the control resource set in slot . The resulting set of symbols includes a number of symbols that is denoted as . UE is not expected to be configured such that is not an integer number. 
The UE is configured with the indication granularity for the set of PRBs and for the set of symbols by higher layer parameter INT-TF-unit. 




If the value of INT-TF-unit is 0, 14 bits of a field in DCI format 2_1 have a one-to-one mapping with 14 groups of consecutive symbols from the set of symbols where each of the first  symbol groups includes  symbols, each of the last  symbol groups includes  symbols, a bit value of 0 indicates transmission to the UE in the corresponding symbol group and a bit value of 1 indicates no transmission to the UE in the corresponding symbol group. 








If the value of INT-TF-unit is 1, 7 pairs of bits of a field in the DCI format 2_1 have a one-to-one mapping with 7 groups of consecutive symbols where  each of the first  symbol groups includes  symbols, each of the last  symbol groups includes  symbols, a first bit in a pair of bits for a symbol group is applicable to the subset of first first PRBs from the set of  PRBs, a second bit in the pair of bits for the symbol group is applicable to the subset of last  PRBs from the set of  PRBs, a bit value of 0 indicates transmission to the UE in the corresponding symbol group and subset of PRBs, and a bit value of 1 indicates no transmission to the UE in the corresponding symbol group and subset of PRBs.
---------------------------------------------end of text proposal---------------------------------------------------------------------------

Agreements:
· For DCI format 2-1, the maximum configurable payload size is 126 bits

Agreements:
· Clarify that:
	General parameter

	RAN2 parameter name
	RAN1 feature
	Guidance

	
	SRS carrier switching
	Per Cell

	
	SUO
	Per UE


Note: RAN1 guidance “Per UE” means that the related RRC configuration is not BWP-specific or cell-specific.

	PDCCH-Config

	RAN2 parameter name
	RAN1 parameter name
	Guidance

	slotFormatIndicator
	SFI-SS in SFI-PDCCH
	Same as search space configuration

	
	Other parameters in SFI-PDCCH
	Per Cell


Note: RAN1 guidance on CORESET & search-space-config, “Per Cell (but association with each configured BWP is needed)” in last LS (R1-1801281) means:
· CORESETs/search spaces from 0 to the maximum numbers (11 for CORESETs & 39 for search spaces) are configured per cell
· However, within each BWP, a UE is further configured with the association of search spaces (up to 10 per BWP per previous RAN1 agreements) with a configured CORESET (up to 3 in total per BWP per previous RAN1 agreements).
· The removal of slotFormatIndicator is per the agreement in 7.1.3.1.3

	PDSCH-Config

	RAN2 parameter name
	RAN1 parameter name
	Guidance

	codeBlockGroupTransmission
	CBG-DL
	Per Cell

	maxCodeBlockGroupsPerTransportBlock
	CBGs-per-TB-DL
	Per Cell

	codeBlockGroupFlushIndicator
	CBG-DL-FI
	Per Cell



	PUSCH-Config

	RAN2 parameter name
	RAN1 parameter name
	Guidance

	codeBlockGroupTransmission
	CBG-UL
	Per Cell

	maxCodeBlockGroupsPerTransportBlock
	CBGs-per-TB-UL
	Per Cell



Agreements:
	General parameter

	RAN2 parameter name
	RAN1 feature
	Guidance

	
	TPC-SRS-RNTI
	Per Cell group



	PUCCH-Config

	RAN2 parameter name
	RAN1 parameter name
	Guidance

	
	TPC-PUCCH-RNTI
	Per Cell group



	PUSCH-Config

	RAN2 parameter name
	RAN1 parameter name
	Guidance

	
	TPC-PUSCH-RNTI
	Per Cell group



Agreements:
· Add active-BWP-DL-Pcell & active-BWP-UL-Pcell in the RRC parameter list to allow activating DL or UL BWP by dedicated RRC signalling in BWP configuration
· Value range is 0, 1, 2, 3 for both parameters, depending on the number of configured DL or UL BWP

Agreements:
· Adopt the following text for LS reply to Action 4 in R1-1801318:
“RAN1 doesn’t have strong concerns to apply the same BWP inactivity timer restarting conditions in TDD to FDD and it’s up to RAN2’s decision.”

To check further offline other actions in R1-1801318 – aim to have a single reply LS

Agreements:
· A UE is not expected to receive DL signals or transmit UL signals during the transition time of active DL or UL BWP switch
· For DCI-based active BWP switch, from RAN1 perspective, the transition time of active DL or UL BWP switch is the time duration from the end of last OFDM symbol of the PDCCH carrying the active BWP switch DCI till the beginning of a slot indicated by K0 in the active DL BWP switch DCI or K2 in the active UL BWP switch DCI
· For timer-based active BWP switch, from RAN1 perspective, the transition time of active DL or UL BWP switch is the time duration from the beginning of the subframe (FR1) or from the beginning of the half-subframe (FR2) immediately after a BWP timer expires till the beginning of a slot UE is able to receive DL signals or transmit UL signals in the default DL BWP for paired spectrum or the default DL or UL BWP for unpaired spectrum

Agreements:
· Value range of locationAndBandwidth is 0 ~ (275*(275+1)/2-1) = 37949, which requires 16 bits

Agreements:
· To adopt the TP below:
------------Begin of Text Proposal for TS38.213 Section 12------------
…
For each DL BWP or UL BWP in a set of DL BWPs or UL BWPs, respectively, the UE is configured the following parameters for the serving cell as defined in [4, TS 38.211] or [6, TS 38.214]:
· a subcarrier spacing provided by higher layer parameter DL-BWP-mu or UL-BWP-mu;
· a cyclic prefix provided by higher layer parameter DL-BWP-CP or UL-BWP-CP;
· a RB offset with respect to the RB determined by higher layer parameters offset-pointA-low-scs and ref-scs and a number of contiguous PRBs provided by higher layer parameter DL-BWP-BW or UL-BWP-BW; 
· an index in the set of DL BWPs or UL BWPs by respective higher layer parameters DL-BWP-index or UL-BWP-index;
· DCI 1_0 or DCI 1_1 detection to a PDSCH reception timing values by higher layer parameter DL-data-time-domain, PDSCH reception to a HARQ-ACK transmission timing values by higher layer parameter DL-data-DL-acknowledgement, and DCI 0_0 or DCI 0_1 detection to a PUSCH transmission timing values by higher layer parameter UL-data-time-domain; 
· an offset of the first PRB of the DL bandwidth or the UL bandwidth, respectively, relative to a first PRB of a bandwidth by higher layer parameter DL-BWP-loc or UL-BWP-loc
…
------------End of Text Proposal for TS38.213 Section 12------------

Agreements:
· A UE is not expected to receive a DCI indicating active DL (UL) BWP change in OFDM symbols other than the first 3 OFDM symbols of a slot

R1-1803539, draft LS is approved, final LS in R1-1803540

Agreements:
· When a UE is configured with semi-static HARQ-ACK Codebook, the codebook is not a function of dynamic SFI

Agreements:
· When a UE is configured with semi-static HARQ-ACK Codebook, support restricting HARQ-ACK timings for DCI format 1_0 to be a subset of ones configured for DCI format 1_1 for a given cell
· As an example: Configured HARQ-ACK timing for DCI format 1_1 are {2, 6, 9}  then, timings for DCI format 1_0 of {2, 6} are possible, but not if any timing value from{1, 3, 4, 5, 7, 8}
· UE is not expected to be indicated by DCI format 1_0 a HARQ-ACK timing which is not based on the above rule

Conclusion:
· It is understood that before dedicated RRC configuration, since it was agreed previously “HARQ-ACK is only one bit without bundling before RRC connection”, consequently, there is no need to define the default HARQ-ACK codebook before dedicated RRC configuration

Agreements:
· Confirm the following working assumption with updates:
· Working assumption: In case a UE is configured for semi-static HARQ-ACK codebook determination, when the UE detects to receive only one PDSCH within a DL association set for HARQ-ACK feedback on the Pcell, the UE reports HARQ-ACK only for the one PDSCH
· FFS whether aAdditional constraintsare necessary for the above operation: only if UE detects DCI format 1_0 with counter DAI value of 1

Agreements:
· When a UE is configured with Semi-static HARQ-ACK Codebook, HARQ-ACK corresponding to PDSCH transmission(s) of the DL BWP before DL and/or UL BWP switching is not transmitted by the UE after the switching 

Working assumption:
· When a UE is configured with semi-static HARQ-ACK Codebook, on a per cell basis:
· If the UE indicates capability to receive more than one unicast PDSCH per slot, it assumes a max number of non-overlapping candidate unicast PDSCH occasions per slot as determined by the SLIV in the configured pdsch-symbolAllocation table. 
· Otherwise, the UE is expected to receive only one unicast PDSCH per slot, and HARQ-ACK association set assumes one unicast PDSCH per slot; 
· Handling HARQ-ACK for PDCCH for SPS release follows the same way as in LTE

Agreements:
· In Rel-15, UE is not expected to be configured to report HARQ-ACK on the same PUCCH for more than 2 SPS PDSCH receptions
· To include this agreements in one of the LSs to RAN2

Agreements:
· To respond the LS from RAN2 (on EN-DC):
· Simultaneous configuration of EN-DC and NR PUCCH Scell (PScell)
· Yes, but the UE is not expected to be configured with more than one PUCCH in NR under EN-DC
· Also state that it’s the RAN1 understanding of the intention of the question from RAN2
· Simultaneous transmission of PUCCH and PUSCH in LTE for EN-DC
· Yes

Agreements:
· To adopt the following TP:
======================= Begin of Text Proposal in Section 5.1.4.1 in TS38.214 ==================
 […]
If rate-match-PDSCH-bitmap3 is not configured for bitmap pair and unit of symbol level bitmap is one slot, bitmap-pair applies to each slot of PDSCH scheduled by detected PDCCH. If rate-match-PDSCH-bitmap3 is not configured for bitmap pair and unit of symbol level bitmap is two slots, first slot of bitmap-1 and 2 pair applies to all even-numbered slot(s) and second slot of bitmap pair applies to all odd-numbered slot(s) overlapping with slot(s) of PDSCH scheduled by detected PDCCH.
For a bitmap pair included in one or two groups of resource sets and not configured with rate-match-PDSCH-bitmap3, 
· if unit of rate-match-PDSCH-bitmap2 is one slot, the bitmap-pair applies to each slot of PDSCH scheduled by detected PDCCH.
· if unit of rate-match-PDSCH-bitmap2 is two slots, first slot of bitmap pair applies to all even-numbered slot(s) and second slot of bitmap pair applies to all odd-numbered slot(s) overlapping with slot(s) of PDSCH scheduled by detected PDCCH 
[…]
======================= End of Text Proposal in Section 5.1.4.1 in TS38.213 ==================

Agreements:
· To adopt the following TP
======================= Begin of Text Proposal in Section 7.4.3.1 in TS38.211==================
[…]
Any common resource block partially or fully overlapping with an SS/PBCH block shall be viewed as occupied and not used for transmission of PDSCH or PDCCH in the OFDM symbols where SS/PBCH block is transmitted. The UE may assume that the complex values corresponding to resource elements that are part of such a partially overlapping common resource block, and are not used for SS/PBCH transmission are set to zero in the OFDM symbols where SS/PBCH block is transmitted. 
[…]
======================= End of Text Proposal in Section 7.4.3.1 in TS38.211 ==================

Conclusion:
· There is ambiguity between AL8 and AL16 PDCCH candidates, and it happens only when non-interleaved CORESET which is 1 symbol long and AL8 and AL16 PDCCH candidates have the same starting CCE.
· To address the above ambuiguity:
· When non-interleaved CORESET which is 1 symbol long and AL8 and AL16 PDCCH candidates have the same starting CCE, when the UE successfully decodes a PDCCH with AL8 or AL16 satisfying the ambiguity condition, the UE performs rate-matching for PDSCH by assuming AL 16.
· Note: the actual spec text wording can be refined


	[bookmark: _Toc486620681][bookmark: _Toc507345635]NR-LTE co-existence

	Agreement:
For a UE operating in EN-DC when configured with Case 1 HARQ timing on an FDD PCell
· No changes to the current DCI format size for DCI formats 0 and 1A in the CSS
· UE does not use PHICH
· The UL scheduling/HARQ timing is as follows:
· PUSCH HARQ RTT is 10ms
· UL grant in subframe n scheduled PUSCH in subframe n+4, and the UL grant for the same UL HARQ process occurs in subframe n+10 
· Note: This supersedes previous agreements on the scheduling/HARQ timing for the UL
· The DAI field and the HARQ process number field in DCI formats in the USS follows the design of FDD SCell with TDD PCell
· Support PUCCH format 3/4/5 procedures for HARQ-ACK feedback as in LTE FDD SCell with a TDD PCell, with the following exceptions
· The PUCCH format 1a/1b resource corresponding to a PDSCH scheduled with a DCI is derived based on the resource determination procedure for FDD
· A UE is not expected to receive both unicast PDSCH scheduled by CSS and unicast PDSCH scheduled by USS within a HARQ-ACK bundling window
· If a unicast PDSCH is scheduled in CSS, UE assumes DAI=1
· Note: The above does not change the agreement that LTE UL transmissions only occur in the UL subframes (not including special subframes) of the reference UL/DL configuration
· Note: Per previous agreement, the PDSCH-to-HARQ feedback timing follows the reference UL/DL configuration, for DL assignments in both CSS and USS.

Agreement:
NTA-offset of SUL is the same as that of UL 
· The granularity of NTA-offset is the same as that for CA operation


	UL power control

	The LS is endorsed in R1-1803351
The LS is endorsed in R1-1803350
Agreement:
For the indication of {k} for PUSCH UL-TWG-type2: 
· Do NOT introduce one new RRC parameter PathlossReferenceIndex into UL-TWG-type2 and the pathloss reference index will be based on activation DCI for UL-TWG-type2

Agreement:
At least for the case of initial access
· UE will use the SSB identified during the initial access as the DL RS/SSB for pathloss estimation for PUSCH(including MSG3) before DL RS(s) is explicitly configured for pathloss measurement.
· UE will use the SSB identified during the initial access as the DL RS/SSB for pathloss estimation for PUCCH before DL RS(s) is explicitly configured for pathloss measurement.

Agreement:
· For PUCCH format 2, 3, and 4, for the case of small UCI payload size (less than or equal to 11)
· ΔPUCCH_TF,c(i) = 10log10(K2∙BPRES(i)) where
· BPRES(i) = OUCI(i)/NRE(i)
· OUCI(i) is the actual number of UCI bits transmitted in i excluding the known bits as in LTE
· NRE(i) = MPUCCH,c(i) x number of subcarriers per PRB x number of DFT-s-OFDM/CP-OFDM symbols excluding DMRS symbols/tones
· FFS: K2 (there is no new RRC parameter introduced)

Working Assumption (RRC parameter update):
	Delta-preamble-msg3
	Power offset between msg3 and RACH preamble transmission, i.e. similar as in LTE
	INTEGER (-1..6) with 1dB step size

	p0-pusch
	P0 value for PUSCH with grant (except msg3)
	INTEGER (-16..15) with 1dB step size

	p0-pucch
	P0 value for PUCCH 
	INTEGER (-16..15) with 1dB step size

	deltaF-pucch-f0
	deltaF values configurable for PUCCH format 0
	INTEGER (-16..15) with 1dB step size

	deltaF-pucch-f1
	deltaF values configurable for PUCCH format 1 
	INTEGER (-16..15) with 1dB step size

	deltaF-pucch-f2
	deltaF values configurable for PUCCH format 2 
	INTEGER (-16..15) with 1dB step size

	deltaF-pucch-f3
	deltaF values configurable for PUCCH format 3
	INTEGER (-16..15) with 1dB step size

	deltaF-pucch-f4
	deltaF values configurable for PUCCH format 4 
	INTEGER (-16..15) with 1dB step size


Clarification that deltaF-pucch-f2, deltaF-pucch-f3, deltaF-pucch-f4 are included in higher layer PUCCH-config instead of PUCCH-configCommon.

Agreement (New RRC parameter):
For group-common TPC command in DCI format 2-2, when a UE is not configured with 2 closed loops, NR uses the same approach as LTE (i.e. TPC_index is configured by higher layers and used by the UE to determine the location of the TPC command in the DCI)
· New RRC parameter needs to be introduced

Agreement:


To change PUCCH power control formula as below, where  does not depend on .



Agreement:
A default SRS resource set ID for virtual SRS Type 3 PH is used among the configured SRS resource set IDs
· Default SRS resource set ID = 0

Agreement:
The following text proposal is agreed:
In Sections 7.1.1 of TS 38.213 
· 

A UE can shall reset accumulation for carrier  of serving cell 
· 
When  value is changed by higher layers;
· 

When  value is received by higher layers and serving cell  is a secondary cell;
· 
When  value is changed by higher layers.
In Sections 7.3.1 of TS 38.213
· 

A UE can shall reset accumulation for carrier  of serving cell 
· 
When  value is changed by higher layers;

When  value is changed by higher layers.

Agreement: 
For UE specific pucch-PowerControl and pusch-PowerControl configuration, at least including UL power control parameter set, DL RS for path loss estimate and closed-loop power control process:
· Individual parameters are configured per BWP

Working Assumption
For the case of PUSCH with grant for DCI 0_0 and DCI 0_1 with no SRI field in uplink grant, at least the following is supported
· DL RS for PL estimation is given by, the RS corresponding to pusch-pathlossreference-index=0  of pusch-pathloss-Reference-rs (i.e., q_d =0), if only one DL RS for path loss is configured
· P0 and alpha are given by, the values corresponding p0alphasetindex =0 of p0-pusch-alpha-setconfig (i.e., j=2), if only one entry of p0-pusch-alpha-setconfig is configured for PUSCH transmission with grant;
· Closed loop index l=0
Note that depending on the further agreement on the MIMO session, additional mapping rules for {j, q_d, l} for the PUSCH with grant and no SRI field in uplink grant can be considered.

Agreement
For the case of PUCCH without PUCCH-Spatial-relation-info, at least the following is supported
· DL RS for PL estimation is given by, the RS corresponding to pucch-pathlossreference-index=0  of pucch-pathloss-Reference-rs (i.e., q_d =0), where only one DL RS for path loss is configured
· P0 is given by, the values corresponding p0setindex =0 of p0-pucch-set (i.e., q_u=0), where only one entry of p0-pucch-set is configured;
· FFS: Closed loop index l=0

Agreement:
Send LS to RAN4 with regards to the power transition and possible combinations of the physical channels and reference signals.
Inform RAN4 that RAN1 has identified the following combinations of the physical channels and the reference signals that can be transmitted by the UE on different OFDM symbols in the same slot with different transmit power
· PUSCH+PUSCH
· SRS+SRS
· PUCCH+PUCCH
· PUSCH+SRS
· PUSCH+PUCCH
· PUSCH+PRACH
· SRS+PUSCH
· SRS+PUCCH
· SRS+PRACH
· PUCCH+PUSCH
· PUCCH+SRS
· PUCCH+PRACH
· PUSCH+PUCCH+PUCCH
· PUSCH+SRS+PUCCH
Inform RAN4 that RAN1 has identified the following combinations of the physical channels and the reference signals that can be transmitted by the UE on two consecutive slots with different transmit power and the PUSCH DMRS occupies the first OFDM symbol
· PUSCH+PUSCH
· PUCCH+PUSCH
· SRS+PUSCH
Inform RAN4 that for each combination different physical channels or reference signals may have different durations in the same slot
· PUSCH: 2/4/5/6/7/8/9/10/11/12/13/14 symbols
· SRS: 1/2/3/4/5/6 symbols
· PUCCH: 1/2/4/5/6/7/8/9/10/11/12/13/14 symbols
· PRACH: 2/4/6/12 symbols
Note that transmission priority may be different depending on the channel, content that physical channel is carrying and reference signal. Note that the above list might not be complete. 
Ask RAN4 to take it into account in their work. 

The LS is endorsed in R1-1803349


Agreement:
When PRACH is associated with CSI-RS resource(s), the pathloss measurement for PRACH is based on one of the associated CSI-RS resource.
· FFS: Which of the associated CSI-RS is used if there are multiple resources associated

Agreement:
For the case of large UCI payload size (greater than 11), ΔPUCCH_TF,c(i) is equal to ΔPUCCH_TF,c(i) = 10log10(2K1∙BPRE(i) – 1)
· BPRE(i) = OUCI(i)/NRE(i) 
· OUCI(i) is the number of UCI bits including CRC bits in i 
· NRE(i) = MPUCCH,c(i) x number of subcarriers per PRB x number of DFT-s-OFDM/CP-OFDM symbols excluding DMRS symbols/tones
· FFS: K1 (there is no new RRC parameter introduced)

Agreement:
· For power control, the following priority rules for SRS transmission is adopted
· A-SRS > SP-SRS/P-SRS
· Additional prioritization rules for SRS carrier switching cases are not introduced.

Agreement:
Following working assumption is confirmed with the understanding that the CCs are in the same cell group:
· In Case 2, (CCs/uplinks configured for UE have same or different numerologies and partially overlapping transmissions between different CCs/uplinks and same/different transmission duration and one or two PUCCH group(s)), when the UE is power limited due to simultaneous transmission on multiple serving CCs/uplinks,
· PRACH of PCell > PUCCH/PUSCH with ACK/NACK and/or SR > PUCCH/PUSCH with other UCIs > PUSCH w/o UCI > SRS/PRACH of Scell
· Within a same priority level, PCell is prioritized over Scell
· In case that transmission power exceeds Pcmax, Scaling/dropping is applied to the lowest priority first until the aggregated power is within Pcmax.
· Note: different priority of SRS used for carrier switching can be discussed further
· Scaling or dropping of the whole or part(s) of a transmission is left to UE implementation.
· Note: If the aggregated transmission power does not exceed Pc_max within any part of a transmission that overlaps with other transmission(s), the transmission is considered as non-power limited case.
· Note: power control with look-ahead is not required at UE.
FFS: Priority on the UL and SUL 

Agreement
The proposed text change for 38.213 section 7.6.1 is agreed.
“ …
· If the UE indicates a capability for dynamic power sharing between EUTRA and NR 
· 












[bookmark: _GoBack]If the UE is not configured for operation with shortened TTI and processing time on the MCG [13, TS 36.213], and if the UE transmission(s) in subframe  of the MCG overlap in time with transmission(s) in slot  of the SCG, and if  would exceed in any portion of  slot  of the SCG , the UE reduces transmission power  on the SCG in any portion of slot so that in any portion of slot i2, where  and  are the linear values of the total UE transmission powers in subframe  of the MCG and in slot  of the SCG, respectively “

Agreement:
Clarify the text in section 7.5 in TS38.213 such that the prioritization rules in the section are applied only for the case when UE is power limited for NR-NR CA/SUL (i.e., UE is not power limited due to simultaneous LTE-NR transmission)

Agreement:
· Regarding this issue on {j, q_d, l} configuration for virtual PHR, determination of the predetermined/default setting is done as follows:
· UE uses a default {j, q_d, l} setting to compute the virtual PH of the serving cell/uplink for which there is no grant.
· FFS: The details on default {j, q_d, l} setting


	UE features

	Agreement
UE processing time capability#2 is not supported in Dec. 2017 version of the NR specification.

Agreements:
· R1-1803478 is agreed in R1-1803513 with the following update:
· Remove “UE specific RRC configure UL/DL assignment” from 5-1
· Add “Dynamic UL/DL determination based on L1 scheduling DCI with cell specific RRC configured UL/DL assignment” to 5-1
· Replace 5-1a by:
	
	5-1a
	UE specific RRC configure UL/DL assignment
	Dynamic UL/DL determination based on L1 scheduling DCI with cell-specific and UE specific RRC configured UL/DL assignment
	
	Yes
	
	Type 3
	N.A.
	N.A.
	
	RAN1 needs to check component
	RAN1
	



The draft LS is agreed with the following updates:
· Add a 2nd paragraph “To RAN plenary: RAN1 did not have time to complete the initial access and forward compability categorizations requested by RAN LS. However, RAN1 plans to complete these aspects in the future unless instructed otherwise.” 
· Add in the first paragraph “UE processing time capability#2 is not supported in Dec. 2017 version of the NR specification”. 
· Add RANP to the “to” list
Final LS is R1-1803480 


	NR URLLC in Release 15

	Agreements:
The two BLER targets for CQI reporting that are configurable for URLLC are to be down-selected from one of the following options:
· Option A. (10-1, 10-4)
· Option B. (10-1, 10-5)
· Option C. (10-3, 10-5) 
· Option D. (10-2, 10-4)

Companies are encouraged to consider the following when performing evaulations for down-selection of BLER targets for CQI reporting, e.g., 
· Resource efficiency: e.g., number of RE occupied, probability of blocking
· Feasibility of UE producing accurate CQI estimation for CQI reporting. Each company can provide views from their perspective. Assume existing definition of CSI reference resource.
· The distance in SNR (dB) between the two target is sufficient to generate distinct CQI in typical operation.
· UE complexity of being able to generate CQI report for 3 BLER targets  (e.g., Option (C) and (D) in certain cases) vs 2 BLER targets (Option (A) and (B))
· achieved latency

Conclusion:
· Regarding the number of CQI table to define for URLLC, finalize after the two BLER targets values for CQI reporting are agreed

Agreements:
· For new CQI table and MCS table constructed specifically for URLLC, 256QAM is not included.
· Lowest spectral efficiency in any/all CQI table is not lower than 30/1024 * 2 (QPSK)
· Highest spectral efficiency in any/all CQI table is not greater than a value, where the value is selected from one of the following: 
a) 666/1024 * 6
b) 772/1024 * 6
c) 873/1024 * 6
d) 948/1024 * 6 
· Lowest spectral efficiency in any/all MCS table is not lower than 30/1024 * 2.
· Highest spectral efficiency in any/all MCS table is not greater than a value, where the value is selected from the following: 
a) 666/1024 * 6
b) 772/1024 * 6
c) 873/1024 * 6
d) 948/1024 * 6 

Agreements:
· Only single transport block (i.e., a single CW) transmission is supported for URLLC in Rel-15.

Conclusion:
· Discuss further in the next meeting whether or not to support PDCCH repetition
· Companies are encouraged to perform more evaulations/analyses 

Agreements:
· To study the necessity of compact DCI and PDCCH repetition, the following link-level simulation assumptions are provided.
	Parameters
	Value
	Notes

	DCI payload (excluding 24bits CRC)
	40bits, 30bits, 24bits (optional)  
	

	System bandwidth
	20MHz
	

	Carrier Frequency
	4GHz, 700MHz
	Reported by companies

	Number of symbols for CORESET
	1, 2, 3
	Reported by companies

	CORESET BW (contiguous PRB allocation)
	20MHz, 10MHz (optional for PDCCH repetition in frequency)
	

	Subcarrier spacing
	30KHz, other SCS are not precluded
	Reported by companies

	Aggregation level
	Compact DCI study: 8, 16. (1,2,4 are optional)
PDCCH repetition study (40bits): 4, 8, 16
	

	Transmission type
	Interleaved
	

	REG bundling size
	6
	

	Modulation 
	QPSK
	

	Channel coding
	Polar code (DCI)
	

	Transmission scheme
	1-port precoder cycling
	

	Channel estimation
	Realistic
	

	Channel model
	TDL-A (delay spread: 30ns)
TDL-C (delay spread: 300ns) 
TDL-B (delay spread 100ns) (optional)
	

	UE speed
	3 km/h
	

	Number of BS antennas
	2Tx
	

	Number of UE antennas
	4Rx for 4G, 2Rx for 700MHz
	

	Residual target BLER 
	10^-5
	Applied to one-shot tx, PDCCH repetition, HARQ, and others

	Deployment
	Urban macro as listed in 3GPP 38.802
	

	SINR target
	Compact DCI study: 5th percentile DL geometry
PDCCH Repetition study: look at link curves directly
	



Agreements:
· Study the options to support dynamic resource sharing between eMBB UL and URLLC UL from different UEs (comparing with existing techniques)
· Option 1: eMBB UE cancels UL transmission when an indication is detected. Details to be discussed/clarified
· UE processing timeline for cancelation
· UE monitoring periodicity
· Group common or UE specific signalling (including the possibility to use eMBB scheduling DCI)
· reliability of indication
· Any impact due to timing advance
· Option 2: UL power control. URLLC UE transmits over the same resource with eMBB UE transmission. The transmission power for URLLC UL is boosted and/or transmission power for eMBB UL is reduced. Details need to be discussed/clarified
· Performance impact to eMBB/URLLC transmission
· How to signal the URLLC transmission power boosting
· How to signal the eMBB transmission power reduction after UL grant
· UE monitoring periodicity
· Processing timeline
· Feasibility of changing eMBB Tx power during the transmission 
· reliability of indication
· Any impact due to timing advance
· Other options including gNB receiver interference cancelation schemes are not precluded
· Aspects to be included in the study
· Processing timeline for grant-based procedure for URLLC in UL
· Applicability of the options to TDD and/or FDD can be studied
· Cases for GB-based & GF-based




3. RAN WG3 progress at RAN3 NR AH 1801
[Discussion regards to endorsed/acgreed (draft)CRs in RAN3 NR AH-1801]
-The followings were endorsed/agreed mainly to be official agreement in agreemetns in RAN3 NR-AH1801:
-CR on  TS 38.425 (NRUP) on  data retransmission indication in R3-181515.
-CR on TS 38.470 (F1 general aspects and principles) on UE Context Management Procedure Related with EN-DC Operation in R3-170716
-Outgoing LS to RAN2 on SpCell selection in R3-181535
-Text Proposal to TS 38.413 (NGAP) on TAC Extension in R3-181384.
-Text Proposal to TS 38.423 (XnAP) on TAC Extension in R3-181385.
-CR to TS 36.413 (S1AP) on Adding NR UE Security Capabilities to DL NAS Transport message in R3-180694.
-CR to TS 36.423 (X2AP) on corrections in R3-180696 and R3-181510.
-CR on  TS 38.425 (NRUP) on  corrections in R3-181526 and R3-180706.
-CR to TS 36.413 (S1AP) on correction for data volume reporting in R3-181511.
-CR on TS 38.470 (F1 general aspects and principles) on NW slicing for high layer functional split in R3-171512
-CR to TS 36.423 (X2AP) on Handover Restriction List in R3-181513.
-CR to TS 36.300 (E-UTRA and E-UTRAN Stage 2) on Handover Restriction List in R3-180720.
-CR to TS 36.423 (X2AP) on correction for counter check procedure in R3-180712.
-CR to TS 36.423 (X2AP) on support of SUL in R3-180713.
-CR to TS 36.423 (X2AP) on Correction for SgNB initiated SgNB Modification procedure in R3-180715.
-CR to TS 36.300 (E-UTRA and E-UTRAN Stage 2) on energy saving in R3-180726.
-Text Proposal to TS 38.413 (NGAP) on Configuration of default AMF set in R3-180729
-Text Proposal to TS 38.413 (NGAP) on Finalization of 5G to 4G Data forwarding in R3-180730
-	Text Proposal to TS 38.410 (NG general aspects and principles) on correction in R3-180731 and R3-180740
-Text Proposal to TS 38.413 (NGAP) on correction in R3-180732
-Text Proposal to TS 38.413 (NGAP) on flexible length gNB ID in R3-180733
-Text Proposal to TS 38.423 (XnAP) on Feedback of MCG split SRB in R3-180734
-Text Proposal to TS 38.421 (Xn layer1) on correction in R3-180735
-Text Proposal to TS 38.413 (NGAP) on Control of non GBR QoS flows in R3-180737
-Text Proposal to TS 38.421 (NG layer1) on correction in R3-180738
-Text Proposal to TS 38.414 (NG Data Transport) on correction in R3-180739 and R3-180742
-Text Proposal to TS 38.412 (NG Signalling Transport) on corrections in R3-180741
-Text Proposal to TS 38.420 (Xn general aspects and principles) on corrections in R3-180743
-Text Proposal to TS 38.422 (Xn Signalling Transport) on corrections in R3-180744
-Text Proposal to TS 38.423 (XnAP) on corrections in R3-180745
-Text Proposal to TS 38.424 (Xn Data Transport) on correction in R3-180746
-Text Proposal to TS 38.455 (NR Positioning Protocol A) on corrections in R3-181747
-Text Proposal to TS 38.423 (XnAP) on slice information in SN modification procedure in R3-180748
-Text Proposal to TS 38.413 (NGAP) on Notification Control in R3-180749
-Text Proposal to TS 38.423 (XnAP) on Slice available information in R3-180750
-Text Proposal to TS 38.423 (XnAP) on SN counter check in R3-180751
-Text Proposal to TS 38.413 (NGAP) on PDU session split at UPF in R3-180752
-Text Proposal to TS 38.413 (NGAP) on NG handover in R3-180753
-Text Proposal to TS 38.413 (NGAP) on Correction on Path Switch Request in R3-180754
-Text Proposal to TS 38.413 (NGAP) on Correction on 5G to 4G handover in R3-180755
-Text Proposal to TS 38.413 (NGAP) on User Plane security in R3-180757
-Text Proposal to TS 38.423 (XnAP) on User Plane security in R3-180766
-Text Proposal to TS 38.423 (XnAP) on introduction of SUL in R3-180760
-Text Proposal to TS 38.423 (XnAP) on Handover Restriction List in R3-180761
-Text Proposal to TS 38.413 (NGAP) on Handover and Redirection of Emergency Services in R3-180762
-Text Proposal to TS 38.413 (NGAP) on Correction of QoS Profile in R3-180763
-Text Proposal to TS 38.423 (XnAP) on Correction of QoS Profile in R3-180764
-Text Proposal to TS 38.423 (XnAP) on PDU Session, QoS flow and DRB control for NG-RAN DC in R3-180765


[Essential correction for EN-DC]
On E-UTRA-NR DC via EPC where the E-UTRA is the master (Option 3/3a/3x),
-the followings were agreed:
-CR to TS 36.423 (X2AP)  on TAC in R3-181561
-CR to TS 36.423 (X2AP) on Correction for IE presence in R3-181452
-CR to TS 36.423 (X2AP) on EN-DC X2 Setup Procedural Text in R3-181554
-CR to TS 36.423 (X2AP) on Removal of wrong abnormal behaviour in R3-181031
-CR to TS 36.423 (X2AP) on Addition of cause in R3-181454
-CR to TS 36.423 (X2AP) on corrections in R3-181455 and R3-181455
-CR to TS 36.423 (X2AP) on bearer ID in R3-181491
-CR to TS 36.423 (X2AP) on support for S-RLF in R3-181572
-CR to TS 36.423 (X2AP) on ASN.1 correction in R3-181407
-CR to TS 36.423 (X2AP) on PDCP Change indication in R3-181566
-CR to TS 36.423 (X2AP) on the presence of container in SgNB reconfiguration complete procedure in R3-181567
- CR on  TS 38.425 (NRUP) on Correction of frame structure and Spare extension in R3-181410
-CR on  TS 38.425 (NRUP) on  Clarifications on UP IE presence in R3-181515.
-CR on  TS 38.425 (NRUP) on  Clarifications for polling of DDDS on overload  in R3-181447.
-CR on  TS 38.425 (NRUP) on  Correction of DL discard in R3-181325.
-CR on  TS 38.425 (NRUP) on  Avoiding exceeding the max size of the NR RAN Container in R3-181546.
-WA: Specify by text e.g. as proposed in R3-181045: As soon as the corresponding node detects the successful lower layer configuration and UE attachment for the corresponding data bearer, the corresponding node shall send initial DL DATA DELIVERY STATUS frame to the node hosting the NR PDCP entity
-CR on  TS 38.425 (NRUP) on corrections in R3-181553.

On Higher layer functional split,the followings were agreed (and TPs would be captured in BL CR(R3-181580) for NSA):
-Text Proposal on TS 38.473 (F1AP) on introduction of RRC Reconfiguration Complete Indicator in R3-181545.
-Text proposal to TS 38.473 (F1AP) on corrections o in R3-181107.
-Text proposal to TS 38.473 (F1AP) on transmission bandwidth in R3-181113.
-Text proposal to TS 38.473 (F1AP) on cause value in R3-181531 and R3-181391.
- On User inactivity monitoring, gNB should support user inactivity monitoring (at CU(-UP) and/or DU); CU(-CP) should be aware of user inactivity
-Text Proposal on TS 38.473 (F1AP) on the presence of gNB-DU Served Cells List in F1 Setup in R3-181393.
-To complement above, for SA operation, gNB-DU system info shall be included in F1 SETUP REQUEST and gNB-DU CONFIG UPDATE messages
-Text proposal to TS 38.473 (F1AP) on Corrections on cell related information in R3-181394.
-Text proposal to TS 38.473 (F1AP) on measurement gap configuration in R3-181396.
-Text proposal to TS 38.473 (F1AP) on presence of UE radio capability in R3-181397.
-Text proposal to TS 38.473 (F1AP) on UE context management corretiction in R3-181398 and R3-181399.
-Text proposal to TS 38.473 (F1AP) on intra-DU HO in R3-181479.
-Text proposal to TS 38.473 (F1AP) on assistance information for Spcell selection in R3-181534.
-Text porposal to TS 38.470 (F1 general aspects and principles) on SCell management in R3-181533
-Text proposal to TS 38.473 (F1AP) on scell management in R3-181473.
-Text proposal to TS 38.473 (F1AP) on UL block state in R3-181400.
-Text porposal to TS 38.470 (F1 general aspects and principles) on PDCP duplication support in R3-181462
-Text proposal to TS 38.473 (F1AP) on PDCP duplication support in R3-1814101.
-Text proposal to TS 38.473 (F1AP) on Maximum numger of F1 logical connection in R3-181046
-Text proposal to TS 38.473 (F1AP) on Handling of decode failure of Transaction ID in R3-181402
-Text proposal to TS 38.473 (F1AP) on TAC in R3-181569
-Text proposal to TS 38.473 (F1AP) on corrections in R3-181404
-Text proposal to TS 38.473 (F1AP) on gNB-CU Name in R3-181406
-Text proposal to TS 38.473 (F1AP) on correction on PCell and PSCell Management in R3-180617.
-Text proposal to TS 38.473 (F1AP) on correction on UE context setup in R3-180525.
-Text proposal to TS 38.473 (F1AP) on Transaction ID in R3-180618.
-Text proposal to TS 38.473 (F1AP) on ASN.1 coding in R3-180530.
-Text proposal to TS 38.473 (F1AP) on TS 38.473 (F1AP) on RLC Mode indication in R3-180300.
-Text proposal to TS 38.473 (F1AP) on TS 38.473 (F1AP) on Supplementary uplink information in R3-180608.

-the followings were agreed:
-Text Proposal on TS 38.473 (F1AP) on update on UE context management in R3-181393.
-PSCell/PCell can only be selected by the gNB-CU
- gNB-DU either accepts or rejects the  PSCell/PCell requested by gNB-CU
-A reject cause value,  e.g. SpCell Failed To Be Setup, is needed in case the gNB-DU rejects the PSCell/PCell requested by gNB-CU
- gNB-DU should provide assistance info to gNB-CU for further selection of PSCell/PCell; how to transfer assistance info for selecting PScell/PCell from gNB-DU to gNB-CU, and which info to transfer e.g., cell load status, are FFS
-Agree to add Transaction IDs to all Cl1 and Cl2 common procedures – align tabular for all affected messages

The following Stage 2 and Stage 3 rapporteur (plus alpha) updates were agreed:
-Updates to TS 38.473 (F1AP) in R3-180620

[Ongoing topics]
On User Plane Aspects for DC, the followings were agreed:
-CR on  TS 38.425 (NRUP) on  Clarifications on UP IE presence in R3-181515.
-On PDCP/CA duplication,
-DU provides assistance info to CU for DL PDCP duplication act/deact decision; assistance information definition is FFS
- CU takes the decision based on information available at CU

On Higher layer functional split), the followings were agreed:
-Text Proposal on  TS 38.473 (F1AP) on NW slice support in R3-181433.
-Text Proposal to  TS 38.473 (F1AP) on Providing Masked IMEISV to gNB-DU for Device Handling in R3-181273.
-Text Proposal to TS 38.401 (NG-RAN architecture description)  on RRC Container in UE Context Release in R3-181061.
-Text Proposal to TS 38.473 (F1AP) on RRC Container in UE Context Release in R3-180062.
-Text Proposal to TS 38.473 (F1AP) on paging in R3-181495.
-Text Proposal to TS 38.473 (F1AP) on update on UE context management in R3-181507.
-Text proposal to TS 38.473 (F1AP) on UE context management corretiction in R3-181550.

On QoS, nothing was agreed.

On Realization of Network Slicing, the followings were agreed:
-Text Proposal to TS 38.300 (NR and NG-RAN Stage 2) on Xn based inter RA mobility in R3-181503
-Text Proposal to TS 38.423 (XnAP) on Mobility for network slicing in R3-181504
-Outgoing LS to SA2 on Xn and NG HO procedure for inter-RA mobility in R3-181571
-Text Proposal to TS 38.413 (NGAP) on Signalling of S-NSSAI(s) in Path Switch procedure in R3-181506
-Remove Slice ID from path sw req message

On Support of Self-Organising Network (SON) functions,the followings were agreed:
-Exchanging full list of served cells between two neighbor NG-RAN nodes shall be supported

On Support for PWS,the followings were agreed:
-Text Proposal to TS 38.401 (NG-RAN architecture description) on PWS support in R3-180906
-Text Proposal to TS 38.410 (NG general aspects and principles) on PWS support in R3-181486
-Text Proposal to TS 38.413 (NGAP) on PWS support in R3-181487

On Radio Access Network connected to 5G-CN (Option 2),the followings were agreed:
-Text Proposal to TS 38.300 (NR and NG-RAN Stage 2) on Multiple SCTP associations support in R3-181414
-Text Proposal to TS 38.401 (NG-RAN architecture description) on Multiple SCTP associations support in R3-181416
-Text Proposal to TS 38.410 (NG general aspects and principles) on Multiple SCTP associations support in R3-181412
-Text Proposal to TS 38.412 (NG Signalling Transport) on Multiple SCTP associations support in R3-181413
-Text Proposal to TS 38.413 (NGAP) on Multiple SCTP associations support in R3-181411
-Text Proposal to TS 38.423 (XnAP) on Multiple SCTP associations support in R3-181415
-Text Proposal to TS 38.413 (NGAP) on Correction of handover and user plane security policy in R3-181417
-Text Proposal to TS 38.423 (XnAP) on Correction of handover and user plane security policy in R3-181418
-Text Proposal to TS 38.413 (NGAP) on Handling concurrent running of security procedures in R3-181239
-Text Proposal to TS 38.423 (XnAP) on PDU Session Security Policy Download in R3-180850
-Text Proposal to TS 38.300 (NR and NG-RAN Stage 2) on Data Forwarding in R3-181431
-Outgoing LS to SA2 on data forwarding for intra-system handover in R3-181542
-For further discussion and down-selection of a single solution:
I) Both per-DRB proposal and per-QoS-flow proposal (per-DRB for DRB tunnels and per-QoS flow for PDU session tunnel)
Ibis) Both per-DRB proposal and per-PDU-session proposal (per-DRB for DRB tunnels and per-PDU-session for PDU session tunnel)
II) Only indicate per-QoS-flow proposal (for DRB tunnels and for PDU session tunnel) – seems to require signaling of DRB IDs
III) If per-DRB is proposed by source, source expects lossless forwarding to happen; if per-QoS is indicated, then this refers to forwarding of fresh data; if no per-QoS is indicated, doesn’t make sense
-Text Proposal to TS 38.300 (NR and NG-RAN Stage 2) on Handling of End Marker in intra-system handovers in 3-181432
-Outgoing LS to SA2 and CT4 on Handling of end marker packets in R3-181575
-Text Proposal to TS 38.413 (NGAP) on Data Forwarding in NG Based Handover in R3-181508
-Text Proposal to TS 38.300 (NR and NG-RAN Stage 2) on data forwarding at 4G to 5G Handover in R3-181466
-Text Proposal to TS 38.413 (NGAP) on handover from EPS to 5GS in R3-181468
-Text Proposal to TS 38.413 (NGAP) on Data Forwarding from EPS to 5GS in R3-181467
-Sol2(i.e. source eNB sends a list of E-RAB proposed to be forwarded in source eNB to target eNB container or source NG-RAN to target NG-RAN container. Target gNB knows the mapping between E-RABs and QoS flows via Handover Request message) is selected for mapping between E-RAB and QoS flow.
-Text Proposal to TS 38.423 (XnAP) on Xn SN Status Transfer in R3-181350
-Text Proposal to TS 38.423 (XnAP) on intra-system ACTIVE mobility in R3-181509
-Text Proposal to TS 37.340 (NR Multi-Connectivity Stage 2) on Data forwarding aspects for intra-system ACTIVE mobility in R3-181471
-Text Proposal to TS 38.423 (XnAP) on Removing data forwarding from corresponding node for MR-DC in R3-181247
-Text Proposal to TS 38.413 (NGAP) on Cause Value in R3-181558
-Text Proposal to TS 38.413 (NGAP) on Correctione in R3-181477
-Text Proposal to TS 38.413 (NGAP) on Reroute NAS Request in R3-180990
-For Non-3GPP Access support in NGAP;
	-Develop a new specification to describe the applicability of NGAP to non-3GPP access. The new specification will include following aspects:
	-Principles for the use of NGAP
	-the applicable NGAP procedures
	-the applicable NGAP messages
	-the handling for non-applicable NGAP IEs
	-The message definition and ASN.1 code remains in TS 38.413.

On Intra NG-RAN mobility in RRC_INACTIVE (mode), the followings were agreed:
-Text Proposal to TS 38.300 (NR and NG-RAN Stage 2) on Handling of DL signalling in R3-181556
-When the UE cannot be reached in the old serving RAN node, NG-RAN node fails Cl1 procedure with dedicated cause value in all cases, except in case of Cl1 release command
-When the UE cannot be reached in the old serving RAN node, NAS PDUs are delivered back to CN via NAS non-delivery indication and not forwarded over Xn
-Text Proposal to TS 38.413 (NGAP) on Assistance Information for RAN Paging Priority in R3-181460
-Text Proposal to TS 38.423 (XnAP) on Assistance Information for RAN Paging Priority in R3-181461
-NG-RAN node copies and pastes the values received from AMF into RAN paging priority to be signaled over Xn
-Text Proposal to TS 38.423 (XnAP) on Retrieve UE Context messages in R3-180980
-Outgoing LS to SA2 and RAN2 on coexistence between RRC inactive and dual connectivity in R3-181557

On E-UTRA-NR DC via 5G-CN where the E-UTRA is the master (Option 7/7a/7x), this topic was not treated

On Positioning support, followings were agreed:
-RAN nodes are expected to support both UE-associated and non-UE-associated transport messages
-Text Proposal to TS 38.413 (NGAP) on Transport of NRPPa over NG in R3-181445
-LMF requests measurements (e.g. including different RATs); target node reports the measurement results that it supports (i.e. partial success)
-In this release, OTDOA functionality only applies to E-UTRA
-Future applicability of OTDOA functionality/procedures to NR is not precluded
-Text Proposal to TS 38.455 (NR Positioning Protocol A) on E-CID in R3-181574

On LTE-NR co-existence, the followings were agreed/endosed:
-Text Proposal to TS 37.340 (NR Multi-Connectivity Stage 2) on Introducing the feature of Single Tx in  R3-181435
-On Overlapping and Adjacent Spectrum;
-Resources allocated to LTE control channels and reference signals shall not be impacted
-WA: Resource signaling for LTE-NR coexistence shall support LTE PRB/resource element/subframe granularity
-Text Proposal to TS 38.300 (NR and NG-RAN Stage 2) on E-UTRA - NR Cell Resource Coordination in R3-181436
-Text Proposal to TS 36.300 (E-UTRA and E-UTRAN Stage 2) on E-UTRA - NR Cell Resource Coordination in R3-181187
-CR to TS 36.423 (X2AP) on E-UTRA - NR Cell Resource Coordination in R3-181570.

On others, the followings were agreed:
-Text Proposal to TS 38.413 (NGAP) on EPS fallback for IMS Voice in R3-181551

The following Stage 2 and Stage 3 rapporteur (plus alpha) updates were agreed/Endorsed:
-Updates to TS 37.340 (NR Multi-Connectivity Stage 2) in R3-180777 and R3-181386
-Updates to TS 38.300 (NR and NG-RAN Stage 2) in R3-181387
-Updates to TS 38.401 (NG-RAN architecture description) in R3-180774
-Updates to TS 38.410 (NG general aspects and principles) in R3-181388
-Updates to TS 38.470 (F1 general aspects and principles) in R3-170775
-Updates to TS 38.413 (NGAP) in R3-180911
-Updates to TS 38.423 (XnAP) in R3-181280 and R3-181281
-Updates to TS 38.473 (F1AP) in R3-180776 and R3-180711
-Updates to TS 38.455 (NR Positioning Protocol A) in R3-181282

The latest updates of TS (BL CR/draft TS for support of SA) would be captured in following.
-BL CR for TS38.401 (NG-RAN architecture description) in R3-181576
-BL CR for TS36.423 (X2AP) in R3-181578
-BL CR for TS38.470 (F1 general aspects and principles) in R3-181579
-BL CR for TS38.473 (F1AP) in R3-181581
-BL CR (RAN3 aspects) for TS37.340 (NR Multi-Connectivity Stage 2) in R3-181582
-BL CR (RAN3 aspects) for TS38.300 (NR and NG-RAN Stage 2) in R3-181583
-draft TS for TS38.410 (NG general aspects and principles) in R3-181585
-draft TS for TS38.411 (NG layer1)in R3-180649
-draft TS for TS38.412 (NG Signalling Transport) in R3-181587
-draft TS for TS38.413 (NGAP) in R3-181588
-draft TS for TS38.414 (NG Data Transport)in R3-180652
-draft TS for TS38.420 (Xn general aspects and principles) in R3-181590
-draft TS for TS38.421 (Xn layer1) in R3-180654
-draft TS for TS38.422 (Xn Signalling Transport) in R3-180655
-draft TS for TS38.423 (XnAP) in R3-181593
-draft TS for TS38.424 (Xn Data Transport) in R3-180657
-draft TS for TS38.455 (NR Positioning Protocol A) in R3-181595
4. RAN WG4 progress at RAN4 NR AH 1801

CRs for the following technical specifications
· TS38.101-1	NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone
· TS38.101-2	NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone
· TS38.101-3	NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios
· TS38.133	NR; Requirements for support of radio resource management
· TS38.104	NR; Base Station (BS) radio transmission and reception
· TS38.307	NR; Requirements on User Equipments (UEs) supporting a release-independent frequency band
· TS38.113	NR; Base Station (BS) and repeater ElectroMagnetic Compatibility (EMC)
· TS38.124	NR; Electromagnetic compatibility (EMC) requirements for mobile terminals and ancillary equipment

TPs for the following technical reports
· TR 38.817-01	General aspects for UE RF for NR
· TR 38.817-02	General aspects for BS RF for NR
· TR 38.813	New frequency range for NR (3.3-4.2 GHz)
· TR 38.814	New frequency range for NR (4.4-4.99 GHz)
· TR 38.815	New frequency range for NR (24.25-29.5 GHz)
· TR 37.863-01-01 	Dual connectivity (DC) band combinations of LTE 1DL/1UL + one NR band
· TR 37.863-02-01	Dual connectivity (DC) band combinations of LTE 2DL/1UL + one NR band
· TR 37.863-03-01	Dual connectivity (DC) band combinations of LTE 3DL/1UL + one NR band
· TR 37.863-04-01	Dual connectivity (DC) band combinations of LTE 4DL/1UL + one NR band
· TR 37.863-05-01	Dual connectivity (DC) band combinations of LTE 5DL/1UL + one NR band
· TR 37.865-01-01	Intra-band (mDL/1UL) and Inter-band (nDL/1UL) NR Carrier Aggregation
· TR 37.864-41-21	Dual connectivity (DC) band combinations of LTE xDL/1UL (x=1, 2, 3, 4) + Inter-band NR 2DL/1UL

For spectrum perspective
· Agreements on NR bands
· Clarification on the scope of existing NR baskets
· Requirements for NR 3.3 GHz – 4.2 GHz
· US 28 GHz band as working assumption

· Agreements on NR-LTE band combinations
· EN-DC configuration specific requirements.

· Agreements on SUL and LTE-NR co-existence band combinations
· Requirements for SUL and LTE-NR co-existence

For system parameter perspective
· Agreements on channel bandwidth
· Corrections on missing channel bandwidths in some bands, channel bandwidth without symmetric uplink, etc
· Criteria for adding maximum channel bandwidth
· Remaining detail on wideband operation
· BWP bandwidth, BWP switching delay, etc
· Remaining details on spectrum utilization
· Transmission bandwidth configuration, minimum guard band and PRB alignment for multiple numerologies, etc
· Necessity of minimum guard bands for SSB with 240kHz SCS for UE  
· Channel spacing in CA operation
· UE mandatory channel bandwidth for FR2

· Agreements on channel and synchronization raster
· Corrections on default SCS for SSB, sync raster step size and GSCN range in some bands
· Remaining details on sync raster
· Usage of larger offset in LTE re-farming bands, No introduction of RMSI signaling, etc

For UE feature perspective
· Agreements on UE feature groups
· Remaining details on UE capability types for the following UE feature groups
· 60kHz of subcarrier spacing for FR1
· 64QAM modulation for FR2 PDSCH
· 64QAM for PUSCH
· 256QAM for PDSCH
· 256QAM for PUSCH
· pi/2-BPSK for PUSCH
· pi/2-BPSK for PUCCH format 3/4
· BWP switching delay
· 1-symbol GP in unpaired spectrum
· Support of EN-DC with LTE-NR coexistence in UL sharing from UE perspective
· Switching time between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective
· 7.5kHz UL raster shift
· Maximum channel bandwidth supported in each band for DL and UL separately and for each SCS that UE supports within a single CC
· Simultaneous reception or transmission with same or  different numerologies in CA
· Non-contiguous intra-band CA frequency separation class for FR2
· Simultaneous reception and transmission for inter-band EN-DC (TDD-TDD or TDD-FDD)
· Simultaneous reception and transmission for inter band CA (TDD-TDD or TDD-FDD)
· Asynchronous FDD-FDD intra-band EN-DC DC
· Almost contiguous UL CP-OFDM
· PA calibration gap
· UE power class
· Independent measurement gap configurations for FR1 and FR2
· Simultaneous reception of data and SS block with different numerologies when UE conducts the serving cell measurement or intra-frequency measurement

For UE RF perspective
· Agreements on EN-DC configurations
· Draft CRs for completed configurations for TS 38.101-3

· Agreements on CA BW Class
· CA BW Class definition for FR1
· CA BW Class definition for FR2

· Agreements on [FR1] Common to Tx and Rx
· UE RF requirements and draft CR for 2DL/1UL intra-band contiguous NR CA in FR1

· Agreements on [FR1] ON/OFF mask
· ON/OFF mask for PRACH transmissions and the corresponding LS to RAN1
· General mask for 15 kHz SCS

· Agreements on [FR1] MPR
· MPR requirements for FR1
· NR FR1 PC2 MPR and PC3 A-MPR for UTRA ACLR

· Agreements on [FR1] Pcmax
· Pcmax definition and draft CR for Rel-15 EN-DC FR1

· Agreements on [FR1] spurious emissions
· Draft CR for 38.101-1: Spurious Emissions for UE Coexistence

· Agreements on [FR1] HPUE
· NR HPUE definition and the PA configurations for PC2 for n77, n78 and n79

· Agreements on [FR1] Other Tx requirements
· Technical parameters to protect EESS for the bands n50 & n51
· Single UL transmission for NSA

· Agreements on [FR2] Common to Tx and Rx
· Testing method of EN-DC requirements with NR in FR2
· Clarifications on peak directions and REFSENS
· Carrier leakage and IQ image outside TX CC for CA combinations with asymmetric number of CCs in UL and DL
· Work plan and expected spec impacts for Rel-15 UL-MIMO for FR2
· UE RF requirements and draft CR for 2DL/1UL intra-band contiguous NR CA in FR2

· Agreements on [FR1] ON/OFF mask
· EIRP OFF power level in NR UE time mask requirement for FR2

· Agreements on [FR2] transmission power
· Beam Peak Direction Clarification
· mmW UE maximum allowed TRP value

· Agreements on [FR2] NW system performance
· Network performance simulation assumptions for spherical coverage

· Agreements on [FR2] Transmit signal quality
· Tentative EVM Window Length 
· Averaging period for EVM 
· EVM spectrum flatness and draft CR for FR2
· UE IBE Spec Refinement for FR2

· Agreements on [FR2] MPR
· MPR for FR2 based on PA calibration gap

· Agreements on [FR1] REFSENS
· 4Rx bands for NR UE
· NR REFSENS and UL configurations
· NF of n5 over Band 19 frequency range
· n3, n5 and n8 MSD measurements
· General MSD principles for EN-DC band combinations

· Agreements on [FR2] REFSENS
· Testing method for REFSENS for FR2

· Agreements on [FR2] ACS/IBB
· 38.124: implementation of agreed draft CRs

For BS RF perspective 
· Agreements on common transmitter and receiver requirements
· List of regional requirements
· The definition on multi-band connector, etc.
· MSR capability set, etc.
· Agreements on transmitted signal quality
· Time alignment error (TAE) for FR1 and FR2
· TAE for intra-band contiguous carrier aggregation
· TAE for intra-band non-contiguous carrier aggregation
· TAE for inter-band carrier aggregation
· Agreements on unwanted emissions
· Adjacent channel leakage power ratio for FR1
· ACLR/CACLR for non-contiguous spectrum
· ACLR/CACLR for multiple band operation
· Adjacent channel leakage power ratio for FR2
· Considering non-contiguous spectrum allocation requirement
· Multiband operation is for future study
· Out-of-band emissions for FR2
· Open issues for out-of-band emissions
· Definition of total transmission bandwidth covers contiguous multicarrier transmissions
· Considering non-contiguous spectrum allocation requirement
· Multiband operation is for future study
· Transmitter spurious emissions
· Measurement frequency upper limit for conformance specification
· Agreements on common receiver requirements
· Type of interfering signal
· Agreements on reference sensitivity level
· SNR values for each FRCs for FR1 and FR2
· Reference sensitivity level for FR1
· Declarable reference sensitivity ranges for Wide Area BS and Local Area BS for FR2
· Declarable reference sensitivity step size for FR2
· Type of interfering signal for FR1 and FR2
· Agreements on dynamic range for FR1
· SNR values for each FRCs
· Wanted signal mean power
· Type of interfering signal for FR1 and FR2
· Agreements on in-band selectivity and blocking
· Correction on frequency offset for FR1 narrowband blocking
· Update frequency offset for FR1 and FR2 ACS
· Type of interfering signal for FR1 and FR2
· Agreements on out-of-band blocking
· Interfering power level for FR1 OTA out-of-band blocking
· Co-location blocking requirement for FR1
· Type of interfering signal for FR1 and FR2
· Agreements on receiver spurious emissions for FR2
· Emission limit levels
· Agreements on receiver intermodulation
· Narrowband intermodulation requirement
· Correction on interfering signal mean power for FR1
· Type of interfering signal for FR1 and FR2
· Agreements on in-channel selectivity for FR1
· SNR values for each FRCs
· Wanted and interfering signal mean power
· Type of interfering signal for FR1 and FR2
· Agreements on conformance testing
· Open issues for measurement uncertainty and test method
· Agreements on BS EMC
· Part of test conditions, test method and test configuration

For RRM perspective
· Agreements on UE measurement capability
· Remaining details on frequency layer number, cell number and beam number 
· The part of requirements for RRC_connected mode 
· Frequency layer number for Idle mode 

· Agreements on measurement gap
· Remaining details on gap pattern
· Gap pattern for FR2, UE measurement mode, Measurement gap timing advance, total interruption time during MGL
· Remaining details on gap for Intra-frequency measurement
· Scheduling availability during intra-frequency measurement, signaling to disable intra-frequency measurement on SCell frequency layer
· Remaining details on gap sharing
· Possible scenarios for gap sharing, etc.

· Agreements on measurement procedure
· Remaining details on cell identification delay requirements
· Structure of delay requirements, Number of samples for cell identification, etc.
· Remaining details on reporting requirements
· Reporting criteria for NR, etc.
· Remaining details on SSB based inter-frequency measurement
· Possible principle to address the SMTC overlapping issue, etc.
· Remaining details on CSI-RS based measurement
· Simulation assumption for CSI-RS based measurement, scope of Rel-15 RRM requirements for CSI-RS based measurement
· Remaining details on Inter-RAT SFTD measurement without gaps
· measurement configuration, measurement reporting, the number of cells to be reported, etc.

· Agreements on idle state mobility
· Remaining details on cell re-selection
· The structure of specification. etc.
· Remaining details on paging
· The structure of specification. etc.

· Agreements on inactive state mobility
· Details on inactive state RRM requirements
· Definition of requirements for NR RRC_INACTIVE state mobility, etc.

· Agreements on connected state mobility
· Details on NR handover
· Specification structure of handover related RRM requirements, etc.

· Agreements on timing
· Remaining details on UE transmit timing
· The aggregate adjustment rate Tp, etc.
· Remaining details on MTTD, MRTD
· Requirements for inter-band EN-DC, intra-band EN-DC, etc.
· Remaining details on NTA_offset
· Different values of NTA_offset between LTE-NR TDD coexistence case and NR only TDD case
· Remaining details on Cell phase synchronization accuracy

· Agreements on signaling characteristics
· Remaining details on SSB based Radio link monitoring
· Some of hypothetical PDCCH parameters, Simulation assumptions for NR RLM, Evaluation periods for FR1 in case of DRX, etc.
· Details on CSI-RS based Radio link monitoring
· Simulation assumption for NR CSI-RS based RLM, etc.
· Remaining details on Interruption
· Specification structure, etc.
· Remaining details on PSCell addition/release/change and SCell (de)activation
· The part of requirements regarding PScell addition delay, SCell Known condition, SCell activation delay, etc.

· Agreements on inter-RAT RRM measurement
· Details on idle state and inactive state
· Specification structure of idle state and inactive state, etc.
· Details on connected state
· LTE IncMon with NR, Specification structure of inter-RAT NR handover, etc.

· Agreements on baseband capability signaling for NR
· Remaining details on MIMO layers signalling structure for EN-DC NR/LTE and NR SA

· Agreements on other specifications
· Details on PHR
· The number of bits for report mapping table, etc.

5. References
[1] RP-180538, “Status Report of WI on New Radio Access Technology,” RAN1.
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